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U.S. NAVAL WEAPONS INDUSTRIAL RESERVE PLANT - McGregor, Texas
TX9170024708

PRESCORE SUMMARY

DRAFT

Introduction

PRC Environmental Management, Inc. (PRC), has completed a draft Hazard Ranking System (HRS)
prescore for the U.S. Naval Weapons Industrial Reserve Plant in McGregor, Texas (NWIRP
McGregor) (TX9170024708). NWIRP McGregor is located southwest of, and next to the city of
McGregor on about 9,700 acres. The facility is bordered on the north by the St. Louis and
Southwestern Railroad, and on the east by State Highway 317. Farm-to-Market Road (FM) 2671 is
next to much of the southern border. NWIRP McGregor occupies land in both McLennan and
Coryell Counties. This prescore summary was prepared to highlight features of the site and to
identify data gaps that may affect an accurate evaluation of the site, based on the HRS.

NWIRP McGregor includes more than 150 buildings, 26 miles of railroad, and 60 miles of road.
The land on which NWIRP McGregor is now located was purchased in 1942 by the U.S. Army
Ordnance Corps; the Bluebonnet Ordnance Plant was later established on the property. After World
War II, the plant was shut down, and portions of the land were sold to various private parties.
Except for the period following WW II until 1952, the facility has always been owned by the military
and operated by various contractors. In 1952, the U.S. Air Force acquired most of the site and
renamed it Air Force Plant No. 66. The plant manufactured propulsion systems and propellants for
the military while being operated by a series of contractors. In May 1966, control of the facility was
passed to the Navy, and the plant became known as the Naval Industrial Ordnance Plant. Hercules,
Inc., the present operating contractor, assumed responsibility for the facility in 1978. Hercules, Inc.,
manufactures various solid propellant rocket motors, including the Sparrow, Phoenix, and Sidewinder
systems for the Navy.

Sources

At least 14 potential sources have been identified in various reports concerning NWIRP McGregor.
However, sufficient information for inclusion in this prescore exists for only the following eight
sources at NWIRP McGregor:

• Explosive Disposal - Area S

• West Settling Ponds - Area F

• Acid Contamination Site - Area R

• Evaporation Ponds - Area M

• Pesticide Dump - Area G

• Asbestos Pile - Area L



• Conversion Tank Effluent Ditch - Area M

• X-Ray Effluent Ditch - Area M

The area S explosive disposal area is 4,800 feet in diameter and enclosed by a barbed wire fence. It
has been the official burning ground for waste material generated by the facility since 1942. Large
quantities of ammonium perchlorate-based and ammonium nitrate-based explosives, solvents, and
various other wastes have been burned in a bermed area near the center of area S. In the early
1970's, the Texas Air Control Board granted NWIRP McGregor permission to burn waste propellants
and explosive-contaminated materials. In 1988, NWIRP McGregor applied for a Resource
Conservation and Recovery Act (RCRA) Part B permit, Subpart X, that would include this area.

Three ponds, the west settling ponds, are located immediately west of area F. Wastewater generated
in four area F buildings was discharged to these ponds through a network of covered concrete flumes.
Wastes typically discharged to the ponds included toluene, ammonium perchlorate, and
trichlorobenzene. Closure of the impoundments was concluded by January 1984. The Texas
Department of Water Resources (TDWR) authorized the closure, which included (1) transferring
contaminated soil to a landfill in area S of the base, the sole purpose of which is apparently to dispose
of this soil, and (2) backfilling the impoundments. The soil removed from the former settling ponds,
that are now dry, was contaminated with triaminotrinitrobenzene (TATB), an explosive. The shallow
groundwater in the immediate vicinity of the ponds was sampled on three separate occasions in 1981
and 1982. One set of samples contained mercury.

The acid contamination site is located in area R. Historically, area R has been used mainly for the
testing of rocket motors. One process conducted in this area was the etching of steel motor cases.
Acid waste, likely contaminated with various metals, was generated during this process. From 1973
to 1983, base personnel biennially dumped 15 to 20 gallons of this acid waste on the ground behind
building R-1601.

Two small evaporation ponds are located between two of buildings in area M. Before the arrival of
Hercules, Inc., wastewater from the two buildings was discharged into the evaporation ponds. The
exact constituents of the wastewater discharged are unknown; however, sediment samples from these
ponds were found to contain high concentrations of chromium, lead, and zinc and relatively low
concentrations of trichloroethane and toluene.

A pesticide dump is located in the western section of area G. From 1948 to 1952, area G was owned
by Geigy Chemical Company. Geigy Chemical Company blended pesticides; over time, large
quantities of pesticides including (1) DDT, (2) BHC, (3) toxaphene, and (4) dieldrin came to be
located on the ground in the western section of area G and around some of the buildings in the area.
Extensive sampling has documented the contamination, which is concentrated in the top few feet of
soil. In 1984, seven truckloads of contaminated soil were removed from the pesticide dump to an off-
site commercial landfill. Sampling since the 1984 removal action has documented continued extensive
contamination in the pesticide dump. In 1988, additional sampling revealed an area of nearly pure
DDT near a building.

The asbestos pile is about 1 acre in size and located in area L. It was used by the Union Asbestos
Company during its operations at the facility after World War II. A softball-sized piece of asbestos
was found in a drainageway south of the disposal site. In 1986, the site was closed in accordance



with TDWR requirements. Closure included placing at least 2-1/2 feet of soil cover over the pile that
was left undisturbed, grading the soil to facilitate drainage, and seeding the cover to protect against
erosion.

The conversion tank effluent ditch is located next to building M-1206, in which metal parts are
treated and coated. Process effluents from this treatment had been sent to a tank behind the building,
at which hexavalent chromium was reduced to trivalent chromium and the fluids were discharged to
the drainage ditch behind the tank. Effluent included acidic waste, chromium, lead, and aluminum.
The tank has been inoperative since 1989.

From 1963 to 1988, building M-1228, next to the x-ray effluent ditch, has been used for the
nondestructive testing of rocket motors, including the use of x-ray equipment. Process liquids used
during film development were discharged into the ditch. This effluent was untreated until 1979 when
Hercules, Inc., installed a silver recovery unit. The treated effluent contained measurable quantities
of silver, and sediment samples have shown silver contamination along the length of the ditch. In
1988, the effluent was effectively eliminated by the installation of a recirculating system.

Pathway Assessment

A groundwater migration pathway score of 8.97 was calculated. Three aquifers exist below NWIRP
McGregor, a surficial aquifer, the Edwards Limestone Aquifer, and the Hensel Aquifer. The surficial
aquifer yields water intermittently. The water is unfit to drink and used only for agricultural
purposes. There is data that suggests possible mercury contamination of the surficial aquifer near the
area F settling ponds. The Edwards Limestone, about 100 feet below the surface, is reported to yield
water in northwestern McLennan county but no use of the aquifer has been identified within the 4
mile target distance limit (TDL). Groundwater, pumped from the Hensel Aquifer, is the main source
of area drinking water. However, the area has a negative net precipitation, and the Hensel Aquifer
is separated from the surface by more than 700 feet of earth including the Walnut Clay formation
which is an approximately 150-foot thick layer comprised of clay, limestone, and shale.
Consequently, there is only a remote possibility of groundwater contamination from a source at
NWIRP McGregor.

The surface water migration pathway was evaluated and calculated to score 3.33. The NWIRP
McGregor facility is drained by (1) Harris Creek, (2) the South Bosque River, and (3) Station Creek.
No qualifying source is within 2 miles of either the South Bosque River or Harris Creek.
Consequently, only the Station Creek watershed was scored for this pathway. The southwest part of
the base drains into Station Creek, which flows into Leon River, which widens into Belton Lake. A
municipal drinking water inlet is in Belton Lake, but it is beyond the 15-mile target distance limit.
There are, however, several sensitive environments subject to potential contamination along the
contaminant migration pathway.

The soil exposure pathway was evaluated and scored 10. The most important source of contaminated
soil is the pesticide dump. With significant quantities of pesticides, at or near the surface, the
pesticide dump provides a significant risk of exposure; however, the only targets identified were
workers on the base. The contribution made by workers to the target factor value is minimal. This
lack of targets caused this pathway to score only 10.



The air migration pathway score was calculated to be 27.25. By far the largest source of airborne
contaminant is the permitted area S burning grounds. This source was scored with an observed
release by direct observation. Large quantities of hazardous wastes have been disposed of at this
source; operations are ongoing. The city of McGregor is within the target distance limit for this
source but, due to a lack of available air sample data, all targets were subject to potential
contamination.

The overall site score for the NWIRP McGregor site was determined to be 15.28.

Data Gaps

Several data gaps were identified in the information available for preparing this prescore. A major
source of sampling data for NWIRP Mcgregor is the facility RCRA Facility Investigation (RFI),
which is ongoing. A complete report has been completed on only one source, the area G pesticide
dump. Further investigation is needed to better characterize the remaining sources. Specifically, the
data gaps are as follows:

• Air sample data and waste quantity information for the area S burning grounds
A collection of air samples over the area S burning grounds was mentioned in
a permit application, however, specific information was not available in the
documents reviewed. Additionally, the hazardous waste quantity was well
documented only for 1988. If the waste quantity disposed of at the source
was verified for a longer period the area's history and if air samples were to
show people subject to actual contamination, the site score would easily
surpass 28.5.

• Groundwater target information
No information was available to indicate that any person within the 4-mile
target distance limit receives drinking water from either the surficial aquifer or
the Edwards Limestone Aquifer. If anyone does get drinking water from
either aquifer, the score would increase.

• Source characterization
Most sources at NWIRP McGregor have not been completely characterized,
and the RFI report has been completed for only one source.
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Record Information

1. Site Name: Naval Weapons Industrial Reserve Plant, McGregor, Texas
(as entered in CERCLIS)

2. Site CERCLIS Number: TX9170024708

3. Site Reviewer: Brian D. Carter, PRC Environmental Management, Inc.

4. Date: November 2, 1993

5. Site Location: McGregor / McLennan / Texas
(City/County,State)

6. Congressional District: Eleventh Congressional District

7. Site Coordinates: Single

Latitude: 31 24'33. Longitude: 97 26'01.

Site Description

1. Setting: Rural

2. Current Owner: Federal

3. Current Site Status: Active

4. Years of Operation: Active Site , from and to dates: 1942 - Present

5. How Initially Identified: RCRA Notification

6. Entity Responsible for Waste Generation:

Other - Hercules, Inc.
Federal Facility

Military

7. Site Activities/Waste Deposition:

- Surface Impoundment
- Waste Piles
- Drum/Container Storage
- Tanks - Above Ground
- Airborne Release/Incineration
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Waste Description

8. Wastes Deposited or Detected Onsite:

- Organic Chemicals
- Solvents
- Acids/Bases
- Explosives
- Pesticides/Herbicides
- Metals
- Asbestos

Response Actions

9. Response/Removal Actions:

- Other Removal Action Has Occurred

RCRA Information

10. For All Active Facilities, RCRA Site Status:

-Treatment,Storage & Disposal Facility

Demographic Information

11. Workers Present Onsite: Yes

12. Distance to Nearest Non-Worker Individual: > 1/4 - 1/2 Mile

13. Residential Population Within 1 Mile: 3845.0

14. Residential Population Within 4 Miles: 5286.0

Water Use Information

15. Local Drinking Water Supply Source:

- Ground Water (within 4 mile distance limit)
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16. Total Population Served by Local Drinking Water Supply Source: Unknown

17. Drinking Water Supply System Type for Local Drinking
Water Supply Sources:

- Municipal (Services over 25 People)

18. Surface Water Adjacent to/Draining Site:

- Stream



SITE AND SOURCE INFORMATION
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1. Site Name: Naval Weapons Industrial Reserve Plant, McGregor, Texas
(as entered in CERCLIS)

2. Site CERCLIS Number: TX9170024708

3. Site Reviewer: Brian D. Carter, PRC Environmental Management, Inc.

4. Date: November 1, 1993

5. Site Location: McGregor / McLennan / Texas
(City/County,State)

6. Congressional District: Eleventh Congressional District

7. Site Coordinates: Single

Latitude: 31 24'33. Longitude: 97 26'01.

Ground Water Migration Pathway Score (Sgw)

Surface Water Migration Pathway Score (Ssw)

Soil Exposure Pathway Score (Ss)

Air Migration Pathway Score (Sa)

Score

8.97

3.33

10.00

27.25

Site Score 15 .28

NOTE

EPA uses the terms "facility," "site," and "release"
interchangeably. The term "facility" is broadly defined in CERCLA
to include any area where hazardous substances have "come to be
located" (CERCLA Section 109(9)), and the listing process is not
intended to define or reflect boundaries of such facilities or
releases. Site names, and references to specific parcels or
properties, are provided for general identification purposes only.
Knowledge regarding the extent of sites will be refined as more
information is developed during the RI/FS and even during
implementation of the remedy.
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Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

GROUND WATER MIGRATION PATHWAY
Factor Categories & Factors

Likelihood of Release to an Aquifer
Aquifer: Hensel

1 . Observed Release
2 . Potential to Release

2a. Containment
2b. Net Precipitation
2c. Depth to Aquifer
2d. Travel Time
2e. Potential to Release

[lines 2a (2b+2c+2d) ]
3. Likelihood of Release

Waste Characteristics

4 . Toxicity/Mobility
5. Hazardous Waste Quantity
6 . Waste Characteristics

Targets

7. Nearest Well
8. Population

8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (lines 8a+8b+8c)

9 . Resources
10. Wellhead Protection Area
11. Targets (lines 7+8d+9+10)
12. Targets (including overlaying aquifers)
13 . Aquifer Score

GROUND WATER MIGRATION PATHWAY SCORE (Sgw)

Maximum
Value

550

10
10
5

35

500
550

*
*

100

50

**
**
**
**
5

20
**
**
100

100

Value
Assigned

0

10
0
1
1

20
20

l.OOE+04
10000
100

2.00E+01

O.OOE+00
O.OOE+00
3 .50E+02
3 . 50E+02
O.OOE+00
O.OOE+00
3 .70E+02
3 .70E+02

8.97

8.97

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

SURFACE WATER OVERLAND/ FLOOD MIGRATION
COMPONENT
Factor Categories & Factors
DRINKING WATER THREAT

Likelihood of Release

1 . Observed Release
2 . Potential to Release by Overland Flow

2a. Containment
2b. Runoff
2c. Distance to Surface Water
2d. Potential to Release by Overland

Flow [lines 2a(2b+2c)]
3 . Potential to Release by Flood

3a. Containment (Flood)
3b. Flood Frequency
3c. Potential to Release by Flood

(lines 3a x 3b)
4. Potential to Release (lines 2d+3c)
5. Likelihood of Release

Waste Characteristics

6. Toxicity/Persistence
7. Hazardous Waste Quantity
8 . Waste Characteristics

Targets

9. Nearest Intake
10. Population

lOa. Level I Concentrations
lOb. Level II Concentrations
lOc. Potential Contamination
lOd. Population (lines lOa+lOb+lOc)

11. Resources
12. Targets (lines 9+10d+ll)

13 . DRINKING WATER THREAT SCORE

Maximum
Value

550

10
25
25
500

10
50
500

500
550

*
*
100

50

**
* *
**
**
5
**

. 100

Value
Assigned

0

10
25
6

310

0
0
0

310
310

l.OOE+04
100
32

O.OOE+00

O.OOE+00
0 .OOE+00
O.OOE+00
O.OOE+00
5. OOE+00
5. OOE+00

0.60

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

SURFACE WATER OVERLAND /FLOOD MIGRATION
COMPONENT
Factor Categories & Factors
HUMAN FOOD CHAIN THREAT

Likelihood of Release

14. Likelihood of Release (same as line 5)

Waste Characteristics

15 . Toxicity/Persistence/Bioaccumulation
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18 . Food Chain Individual
19. Population

19a. Level I Concentrations
19b. Level II Concentrations
19c. Pot. Human Food Chain Contamination
19d. Population (lines 19a+19b+19c)

20. Targets (lines 18+19d)

21. HUMAN FOOD CHAIN THREAT SCORE

Maximum
Value

550

*
*

1000

50

**
**
**
**
**

100

Value
Assigned

310

5.00E+05
100
56

2. OOE+00

O.OOE+00
O.OOE+00
3.30E-04
3 .30E-04
2. OOE+00

0.42

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

SURFACE WATER OVERLAND /FLOOD MIGRATION
COMPONENT
Factor Categories & Factors
ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release (same as line 5)

Waste Characteristics

23. Ecosystem Toxicity/Persistence/Bioacc .
24 . Hazardous Waste Quantity
25. Waste Characteristics

Targets

26. Sensitive Environments
26a. Level I Concentrations
26b. Level II Concentrations
26c. Potential Contamination
26d. Sensitive Environments

(lines 26a+26b+26c)
27. Targets (line 26d)

28. ENVIRONMENTAL THREAT SCORE

29. WATERSHED SCORE

30. SW: OVERLAND /FLOOD COMPONENT SCORE (Sof)

Maximum
Value

550

*
*

1000

**
**
**
**

**

60

100

100

Value
Assigned

310

5.00E+06
100
100

O.OOE+00
O.OOE+00
4. OOE+00
4. OOE+00

4. OOE+00

1.50

2.53

2.53

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE:
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Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

SOIL EXPOSURE PATHWAY
Factor Categories & Factors
RESIDENT POPULATION THREAT

Likelihood of Exposure

1. Likelihood of Exposure_ _ _ _ _ 1
1

Waste Characteristics

2 . Toxicity
3 . Hazardous Waste Quantity
4. Waste Characteristics

Targets

5 . Resident Individual
6 . Resident Population

6a. Level I Concentrations
6b. Level II Concentrations
6c. Resident Population (lines 6a+6b)

7 . Workers
8 . Resources
9. Terrestrial Sensitive Environments
10. Targets (lines 5+6c+7+8+9)

11. RESIDENT POPULATION THREAT SCORE

Maximum
Value

550

*
*

100

50

**
**
**
15
5

***
**

**

Value
Assigned

550

'

l.OOE+04
10000
100

O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00
l.OOE+01
5. OOE+00
O.OOE+00
1.50E+01

8.25E+05

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
*** No specific maximum value applies, see HRS for details.
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SOIL EXPOSURE PATHWAY SCORESHEET

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

SOIL EXPOSURE PATHWAY
Factor Categories & Factors
NEARBY POPULATION THREAT

Likelihood of Exposure

12. Attractiveness/Accessibility
13. Area of Contamination
14 . Likelihood of Exposure

Waste Characteristics

15. Toxicity
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18 . Nearby Individual
19. Population Within 1 Mile
20.. Targets (lines 18+19)

21. NEARBY POPULATION THREAT SCORE

SOIL EXPOSURE PATHWAY SCORE (Ss)

Maximum
Value

100
100
500

*
*

100

1
**
**

**

100

Value
Assigned

5. OOE+00
4.00E+01
5. OOE+00

l.OOE+04
10000
100

O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00

10.00

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
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Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

AIR MIGRATION PATHWAY
Factor Categories & Factors

Likelihood of Release

1 . Observed Release
2 . Potential to Release

2a. Gas Potential to Release
2b. Particulate Potential to Release
2c. Potential to Release

3 . Likelihood of Release

Waste Characteristics

4. Toxicity/Mobility
5 . Hazardous Waste Quantity
6. Waste Characteristics

Targets

7 . Nearest Individual
8 . Population

8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
8d. Population (lines 8a+8b+8c)

9 . Resources
10 . Sensitive Environments

lOa. Actual Contamination
lOb. Potential Contamination
l.Oc. Sens. Environments (lines lOa+lOb)

11. Targets (lines 7+8d+9+10c)

AIR MIGRATION PATHWAY SCORE (Sa)

Maximum
Value

550

500
500
500
550

*
*

100

50

**
**
**
**
5

***
***
***
**

100

Value
Assigned

550

450
300
450
550

l.OOE+03
10000

56

2.00E+01

O.OOE+00
O.OOE+00
5.30E+01
5.30E+01
O.OOE+00

O.OOE+00
3 . 50E-03
3 .50E-03
7.30E+01

2.73E+01

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.
*** No specific maximum value applies, see HRS for details.
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Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Explosives Disposal

a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5,000)

Open Burning

27143.16

NO

245862.00

NO

4.92E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

Toluene
Trichloroethane, 1,1,1-

4.0E-02
1.1E+01

YES
YES

Documentation for Constituents:

The RCRA Subpart X permit submitted to the Texas Water Commission
gives details of area S open burning. Open burning has been ongoing
at the McGregor facility since the early 1940's. Seventy to 80 burn
events per year totaled a projected 245,862 pounds burned in 1988.
Although hazardous material has been disposed of at this source for
nearly 50 years, 1988 is the only year with disposal estimates.
Consequently, the 1988 total is used as the waste stream quantity
for this source. According to the report, 28 percent of the total
amount was solvents, and 10.7 percent of the total was
1,1,1-trichloroethane. Solvents are placed in open-topped steel
drums, commingled with other explosive wastes and ignited.
Toluene is used in the manufacturing of triaminotrinitrobenzene
(TATB). The toluene used is recycled by using a toluene reclamation
process. The bottom sludge produced in this reclamation process is I
sent to the burning grounds. According to the Subpart X
application, these reclamation bottoms comprise about 4 percent of ;

the total waste and "generally contain less than 1 percent toluene.'1

Therefore, toluene comprises about .04 percent of the total waste \
stream.
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WASTE QUANTITY

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Reference: 20, Section IX p. 1, 3, 4, 10, and 11



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 11
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Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a.

b.

c.

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol . (yd3/gal) Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Explosives Disposal

Waste Pile

Fire Site

0.00 480000.00

3.69E+04

2.71E+04

NO

4.92E+01

NO

3.69E+04

Source
Hazardous Substances

Acetone
Aluminum
Asbestos
Magnesium
Toluene
Trichloroe thane, 1,1,1-

Depth
(feet)

< 2
< 2
< 2
< 2
< 2
< 2

Liquid

NO
NO
NO
NO
YES
YES

C

0
0
0
0
0
0

oncent .

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

Units

ppm
ppm
ppm
ppm
ppm
ppm

Documentation for Source Type:

Since 1942, area S has been used as the official burning ground for
material generated by the plant that fails to meet specifications. !
Materials reportedly disposed of in this area include (1) toluene, '
(2) 1,1,1-trichloroethane, (3) chlorinated benzene, (4) ammonium
perchlorate-based explosives, (5) ammonium nitrate-based explosives,
(6) solvents contaminated with explosives during manufacturing and
cleanup operations, and (7) contaminated paper and rags used during'
cleanup operations. Area S is about 4,800 feet in diameter; it is
encirlced by a barbed wire fence. The actual burn operations are
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conducted near the center of area S in a clay-lined, bermed area.
Over the years the facility's philosophy has evolved from burning
all forms of waste to burning only hazardous wastes. Most of the
waste burned is explosive waste, for which open burning is the
safest method of disposal.

Reference: 11, p. 29 and Figure 4-2; 20, Section IX p. 1, 7, 8, 9

Documentation for Source Hazardous Substances:

Various organic solvents, in addition to ammonium perchlorate-based
and ammonium nitrate-based explosives, have been disposed of in this
burn area. However, no sampling data are currently available to
substantiate the presence of any hazardous constituents.

Among a long list of substances listed that been disposed of at the
area S burning grounds are the following hazardous substances: (1)
aluminum, (2) 1,1,1-trichloroethane, (3) toluene, (4) magnesium, (5)
acetone, and (6) asbestos.

Reference: 11, p. 29; 20, pp. 7, 8, and 9

Documentation for Source Area:

Figure 4-2 of the RFI gives only a rough estimate of the dimensions
of the impoundment, compared to the diameter of area S (4,800 feet)
The impoundment appears to be about 600 by 800 feet - total of
480,000 square feet.

Reference: 11, p. 29 and Figure 4-2
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: West Setting Ponds

a. Wastestream ID

b. Hazardous Constituent

c. Data Complete?

d. Hazardous Wastestream

e. Data Complete?

f . Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5,000)

0.00

NO

0.00

NO

O.OOE+00
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

14

a.

b.

c .

d.

e.

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol. (yd3/gal) | Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

West Settling Ponds

Surface Impoundment

N.A.

0.00 | 15500.00

1.19E+03

O.OOE+00

NO

O.OOE+00

NO

1.19E+03

Documentation for Source Type:

Area F has two sets of settling ponds, which date to 1953. The west
settling ponds receive discharge from assembly and production
facilities, which have included buildings F-611, 614, 617, and 620.
Discharge from these buildings flowed to the ponds through a network
of covered concrete flumes. An outfall from the ponds drained into
a tributary that flowed into Harris Creek. The ponds were formed by
excavations into the underlying limestone bedrock, with an 8-inch
layer of sand covering the bottom and berms on the perimeters.
Closure efforts for these ponds began in December 1982. These
efforts, concluded by 1984, included removing the contaminated
soil to a landfill in area S. The soil was contaminated with
triaminotrinitrobenzene, a CERCLA pollutant. The soil was
determined to be nonhazardous, because it did not exhibit any of the
hazardous characteristics defined by the Resource Conservation and
Recovery Act.

Reference: 11, pp. 6, 8, 10, and 39 to 42, and Figure 2-1; 19, p. A.3
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Documentation for Source Hazardous Substances:

Discharges possibly included the following CERCLA pollutants:
(1) triaminotrinitrobenzenes, (2) trichlorotrinitrobenzene,
(3) ammonium perchlorate, and (3) tetryl, and also the following
hazardous substaces: (1) trichlorobenzene, (2) toluene, (3) sulfuric
acid, and (4) nitric acid.

Reference: 10, p. 6

Documentation for Source Area:

According to the Initial Assessment Study the two southern ponds
were each about 70 by 75 feet, and the northern pond was 100 by 50
feet.

Reference: 10, p. 81
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Acid Contamination

a.

b.

c .

d.

e.

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C) (Ibs.)

(W) (Ibs.)

,000)

Acid Waste

0.00

NO

900.00

NO

1.80E-01

Dumping

Documentation for Wastestream Quantity:

Fifteen to 20 gallons of acid waste were reportedly dumped behind
building R-1601 every other year, starting in the early 1970's and
continuing until 1983. For this calculation 15 gallons were
said to be deposited bi-yearly starting in 1973 and ending in 1983
(6 dumpings) for a total of 90 gallons.

Reference: 11, p. 43
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE
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a .

b.

c.

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol . (yd3/gal) Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Acid Contamination

Contaminated Soil

N.A.

0.00 | 0.00

O.OOE+00

O.OOE+00

NO

1.80E-01

NO

1.80E-01

Documentation for Source Type:

This site is located in area R, which was used mainly for testing
rocket motors. Every other year, starting in the early 1970's and
continuing until 1983, 15 to 20 gallons of acid waste, generated
during the acid etching of steel motor cases, were dumped on the
ground behind building R-1601.

Reference: 11, pp. 42 and 43
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Evaporation Ponds

a.

b.

c.

d.

e .

f .

Wastestream ID

Hazardous Constituent Quantity (C) (Ibs.)

Data Complete?

Hazardous Wastestream Quantity (W) (Ibs.)

Data Complete?

Wastestream Quantity Value (W/5, 000)

0.00

NO

0.00

NO

O.OOE+00
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a.

b.

c .

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol. (yd3/gal) | Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Evaporation Ponds

Surface Impoundment

N.A.

0.00 6000.00

4.62E+02

O.OOE+00

NO

O.OOE+00

NO

4.62E+02

Source
Hazardous Substances

Chromium
Lead
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc

Depth
(feet)

< 2
< 2
< 2
< 2
< 2
< 2

Liquid

NO
NO
NO
NO
NO
NO

Concent .

3.1E+03
2.3E+03
1.6E-02
8.8E-01
2.4E-01
1.8E+03

Units

ppm
ppm
ppm
ppm
ppm
ppm

Documentation for Source Type:

These two evaporation ponds are located in area M. Since World
War II, area M has been used to manufacture various types of rocket
motors and propellant. Buildings M-1229 and M-1230 each contain a
300-gallon Baker Perkins mixer to blend propellant components.
Propellants were processed in buildings M-1227 and 1237. Buildings
M-1217, 1219, 1224, and 1227 were involved in casting, curing, and
assembling motors.

Wastewater generated by propellant processing activities in
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buildings M-1217 and M1227 was discharged into two small evaporation
ponds located between the buildings.

Reference: 11, pp. 43 and 46, and figure 4-8

Documentation for Source Hazardous Substances:

The 1991 RFI report stated that the present operator of the plant
(Hercules, Inc.) has never discharged effluent to the ponds and that
there are no records of past discharges.

During RFIs, sediment samples collected from the top 6 inches of the
evaporation pond revealing the following: (1) 3,080 ppm chromium,
(2) 2,260 ppm lead, (3)-1,770 ppm zinc, (4) 0.88 ppm
1,1,1-trichloroethane, (5) 0.24 ppm trichloroethane, and (6) 0.16
ppm toluene.

Reference: 11, p. 46; 17

Documentation for Source Area:

The EnSafe/Allen & Hoshall PreScore for McGregor NWIRP list the
source area as 6,000 square feet.

Reference: 18
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Pesticide Dump

a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C) (Ibs.)

(W) (Ibs.)

,000)

Sector 1

1240.53

NO

689184.00

NO

1.38E+02

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 1.8E+03 ppm NO

Documentation for Constituents:

During 1985, ERM-Southwest, Inc. conducted extensive sampling of the
pesticide dump by partitioning the area into 11 sections. Grab and
composite samples were collected at various depths to determine the
extent of contamination. The areas of sections 1-10 were each about
20 by 120 feet. Volumes of soil were considered to be contaminated
if composite samples from the depth above the volume and below the
volume showed detectable levels of a pesticide. The concentration
of this volume of soil was taken to be the average of composite
samples bounding the volume of soil on the top and bottom. For
example, sector 1 had a surface composite sample (CS) with 17,000
ppm DDT and a CS at 6 inches containing 1,700 ppm soil. It was then
assumed that the first 6 inches of soil in the sector (1,200 cubic
feet [cf]) had an average concentration of 9,350 ppm (0.935 percent
of the soil by weight). The density of the soil was estimated to by
that of an average high-clay content soil; 71.8 pounds per cubic
foot. Multiplying the amount of soil (1,200 cubic feet) by the
density and then by 0.935% results in 805.5 pounds of DDT in the
first 6 inches of soil in sector 1. The average concentration of
DDT in the top 4 feet of soil was 1,785.5 ppm.

In total, sector 1 contained about 1,230 Ib of DDT.
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The only detectable pesticides in the background samples were DDT
(0.07 ppm) and toxaphene (0.19 ppm). No pesticides were present in
background at a depth of 1 foot.

Reference: 7, Figures 3-1 and 3-2, and Tables 3-1 and 3-2; 28

a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Valu (W/5, 000)

Sector 2

55.13

NO

344592.00

NO

6.89E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

1.6E+02 ppm NODDT

Documentation for Constituents:

DDT was detected at a concentration of 490 ppm in a surface CS, 300
ppm in a CS from 6 inches, 52 ppm .in a CS from 1 foot, and 0.04 ppm
in a CS from 2 feet. The average concentration for the top 2 feet
of soil in sector 2 was 156 ppm. The top 2 feet of soil
(20-by-120-by-2-foot) weighed 344,592 Ibs and contained about 54 Ib
of DDT.

Reference: 7, Table 3-2
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a.

b.

c .

d.

e.

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5, 000)

Sector 3

3962.81

NO

689184.00

NO

1.38E+02

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 6.5E+02 ppm NO
Hexachlorocyclohexane, delta- 5.1E+03 ppm NO

Documentation for Constituents:

The following amounts of benzene hexachloride (BHC) were detected in
composite samples for Sector 3: (1) 46 ppm at the surface, (2) 740
ppm at 6 inches, (3) 110 ppm at 1 foot, (4) 13,200 ppm at 3 feet,
and (5) 278 ppm at 4 feet. The average concentration was about 5,100
ppm resulting in about 3,500 Ib of BHC in the section with the
remainder of the 3,900 Ib of pesticide present being DDT.

Reference: 7, Table 3-3

a.

b.

c .

d.

e.

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5, 000)

Sector 4

3859.43

NO

689184.00

NO . '

1.38E+02
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Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 2.0E+03 ppm NO
Toxaphene 3.6E+03 ppm NO

Documentation for Constituents:

The following concentrations of DDT were detected in composite
samples collected from Sector 4: (1) 28,000 ppm at the surface, (2)
1,500 ppm at 6 inches, (3) 280 ppm at 1 foot, (4) 28.7 ppm at 3
feet, and (4) 0.3 ppm at 4 feet. The following concentrations of
toxaphene were detected in composite samples collected from sector
4: (1) 50,000 ppm at the surface, (2) 2,500 ppm at 6 inches, (3) 390
ppm at 1 foot, (4) 41.8 ppm at 3 feet, and (5) 0.19 ppm at 4 feet.
The average concentrations were 2,036 ppm for DDT and 3,575 ppm for
toxaphene which are multiplied by the total weight of soil to give
the constituent quantity equalling about 3,800 Ib.

Reference: 7, Table 3-4

a.

b.

c.

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C)

(W)

,OOC

(Ibs.)

(Ibs.)

))

Sector 5

230.88

NO

172296.00

NO

3 .45E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 4.2E+02 ppm NO
Hexachlorocyclohexane, delta- 1.6E+02 ppm NO
Toxaphene 7.6E+02 ppm NO
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Documentation for Constituents:

Composite samples collected from Sector 5 had the following
concentrations of BHC: (1) 630 ppm at the surface, (2) 1.2 ppm at
6 inches, and (3) 1.7 ppm at 1 foot. The average concentration of
BHC was 158.52 ppm. The composite samples collected also had the
following concentrations of DDT: (1) 1,600 ppm at the surface, (2)
10 ppm at 6 inches, (3) 59 ppm at 1 foot. The average
concentration of DDT was 419.8 ppm. Additionally, toxaphene was
detected at the following concentrations: (1) 2,900 ppm at the
surface, (2) 16 ppm at 6 inches, and (3) 100 ppm at 1 foot. The
average concentration of toxaphene in the top 1 foot was 758 ppm.

Reference: 7, Table 3-5

a .

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent Quantity (C) (Ibs.)

Data Complete?

Hazardous Wastestream Quantity (W) (Ibs.)

Data Complete?

Wastestream Quantity Value (W/5, 000)

Sector 6

2997.95

NO

516888.00

NO

1.03E+02

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT
Toxaphene

2.3E+03
3.5E+03

ppm
ppm

NO
NO

Documentation for Constituents: j

Composite samples in Sector 6 revealed the following concentrations
of DDT: (1) 3,900 ppm at the surface, (2) 7,900 ppm at 6 inches, (3)
1,900 ppm at 1 foot, (4) 531 ppm at 2 feet, and (5) 0.07 ppm at
3 feet. The average concentration of DDT was 2,294 ppm. ,
Concentration of toxaphene were as follows: (1) 2,800 ppm at the
surface, (2) 14,000 ppm at 6 inches, (3) 3,200 ppm at 1 foot,
(4) 431 ppm at 2 feet, and (5) 0.04 ppm at 3 feet. The average
concentration of toxaphene was about 3,500 ppm. The total quantity
of pesticides in Sector 6 is about 3,000 Ib.
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Reference: 7, Table 3-6

a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C)

(W)

,OOC

(Ibs.)

(Ibs.)

))

Sector 7

37.56

NO

172296.00

NO

3.45E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 1.4E+02 ppm NO
Hexachlorocyclohexane, delta- 7.8E+01 ppm NO

Documentation for Constituents:

Composite samples from Sector 7 revealed average concentrations of
128 ppm BHC from 2 to 3 feet and 136 ppm of DDT from 2 to 3 feet.
The total constituent quantity was about 37 Ib.

Reference: 7, Table 3-7
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a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5, 000)

Sector 8

1722.96

NO

172296.00

NO

3.45E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 5.2E+03 ppm NO
Hexachlorocyclohexane, delta- 4.8E+03 ppm NO

Documentation for Constituents:

Composite samples from Sector 8 at depths of 3 and 4 feet showed
average concentrations (from 3 to 4 feet) of 4,850 ppm BHC and 5,200
ppm DDT. The total constituent quantity was about 1,700 Ib.

Reference: 7, Table 3-8

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (Ibs.)

c. Data Complete?

d. Hazardous Wastestream Quantity (W) (Ibs.)

e. Data Complete?

f. Wastestream Quantity Value (W/5, 000)

Sector 9

11.03

NO

344592.00

NO

6.89E+01



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE:
WASTE QUANTITY

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

28

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT
Toxaphene

1.8E+01 ppm NO
1.4E+01 ppm NO

Documentation for Constituents:

Composite samples collected from the surface and from a depth of 2
feet- in sector 9 showed average concentrations of 18 ppm DDT and 14
ppm toxaphene. The total constituent quantity was about 11 Ib.

Reference: 7, Table 3-9

a .

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity (C) (Ibs.)

Quantity (W) (Ibs.)

Value (W/5, 000)

Sector 10

654.72

NO

172296.00

NO

3.45E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

3.8E+03 ppm NODDT

Documentation for Constituents:

Composite samples from the surface and from a depth of 1 foot !
showed an average concentration of 3,850 ppm DDT, translating to 655
Ib of DDT in Sector 10.

Reference: 7, Table 3-10
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a.

b.

c .

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C)

(W)

,OOC

(Ibs.)

(Ibs.)

))

Sector 11

76.50

NO

129222.00

NO

2.58E+01

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

DDT 5.8E+02 ppm NO
Hexachlorocyclohexane, delta- 1.2E+01 ppm NO

Documentation for Constituents:

Composite samples collected at 2 and 3 feet in Sector 11 show
average concentrations of 12.2 ppm BHC and 575 ppm DDT. The total
amount of pesticides in Sector 11 about 76 Ib.

Reference: 7, Table 3-11

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (Ibs.)

c. Data Complete?

d. Hazardous Wastestream Quantity (W) (Ibs.)

e. Data Complete?

f. Wastestream Quantity Value (W/5, 000)

Dieldrin

258.44

NO

172296.00

NO

3.45E+01
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Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

Dieldrin 1.5E+03 ppm NO

Documentation for Constituents:

Dieldrin was detected in samples taken from consecutive depths in
two sectors. In Sector 4, a surface composite sample (CS) showed
3,400 ppm, and the CS at 6 inches indicated 210 ppm. In composite
samples from Sector 6, dieldrin was detected at concentrations of
1,900 ppm at 6 inches and 480 ppm at 1 foot. Taken together these
two volumes of soil total 172,296 cubic feet with an average
dieldrin concentration of 1,498 ppm totaling 258 Ib of dieldrin.

Reference: 7, Tables 3-4 and 3-6
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

31

a. Source ID

b. Source Type

Pesticide Dump

Contaminated Soil

c . Secondary Source Type

d. Source Vol . (yd3/gal)

N.A.

Source Area (ft2) 0.00

e . Source Volume /Area Value

f. Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

g. Data Complete?

h. Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

i. Data Complete?

k. Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Source
Hazardous Substances

5.51E+00

1.51E+04

NO

8.53E+02

NO

1.52E+04

Depth Liquid Concent .
(feet)

Aldrin > 2
ODD < 2
DDE < 2
DDT < 2
Dieldrin < 2
Endosulfan (I or II) < 2
Endosulfan sulfate < 2
Endrin < 2
Heptachlor < 2
Heptachlor epoxide < 2
Hexachlorocyclohexane, delta- < 2
Methoxychlor < 2
Toxaphene < 2

NO 3.0E+02
NO 2.4E+03
NO 2.0E+03
NO 5.8E+05
NO 3.4E+03
NO 2.8E+01
NO 1.6E+01
NO 6.8E+01
NO 3. OE+00
NO 5.2E+00
NO 5.3E+03
NO 6.4E-02
NO 5.0E+04

| 187200.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
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Documentation for Source Type:

The part of the facility now referred to as area G was originally
the ammonium nitrate area when the Air Force began operations in
1942. Following World War II, from 1948 to 1952, area G was owned
by Geigy Chemical Company. During that time, the company conducted
pesticide-blending operations. Large amounts of pesticide have come
to be located on the ground in area G. As early as 1978, the U.S.
Navy was aware of pesticide contamination in the pesticide dump
located in the western section of area G. During 1984, seven
truckloads of contaminated soil were removed from the area to a
licensed commercial landfill in Emelle, Alabama. A 1988 report
indicated that during excavation activities in area G, a layer of
white crystalline material, 1/4 to 4 inches thick, located from 4
to 6 inches below the surface, was discovered. The area of
contamination measured about 17 by 60 feet, and an sample contained
582,000 ppm of DDT.
building 703.

Reference: 6, pp. 1, 4, and 5; 7, p. 2-3; 29, Figure 2-3

Documentation for Source Hazardous Substances:

Extensive sampling has shown pesticide contamination of soils in
area G.

RFI sampling in 1992 showed the following; (1) DDE at 2,000 ppm in
sample B-2, which was collected from a depth of 0 to 6 inches,
(2) 2,400 ppm DDD in sample B-2, collected from a depth of 0 to 6
inches, (3) 28 ppm Endosulfan I in sample B-2, collected from a
depth of 0 to 6 inches, (4) 5.2 ppm heptachlor epoxide in sample '
B-5, collected from a depth of 0 to 6 inches, (5) 3.0 ppm heptachlor
from sample B-5, collected from a depth of 0 to 6 inches, (6) 16 ppm
endrin sulfate in sample B-2, collected from a depth of 6 inches toj
1 foot, (7) .064 ppm methoxychlor from sample R-29, and (8) 68 ppm ,
endrin in sample B-6, collected from a depth of 0 to 6 inches. '

A 1988 report indicated that excavations near building 704 revealed
a white substance that when analyzed measured 582,000 ppm DDT.
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Sampling of the pesticide dump in 1985 showed the following
concentrations: (1) 299 ppm aldrin in a composite sample from a
depth of 3 feet, (2) 3,400 ppm dieldrin in a surface composite
sample, (3) 5,300 ppm of BHC, and (4) 50,000 toxaphene in a surface
composite sample.

Reference: 6, p. 4; 7, Tables 3-4 and 3-8; 29, Figure 2-3

Documentation for Source Area:

Figure 3-1 of the 1992 RFI report shows areas of pesticide
contamination in area G. Areas with greater than 10 ppm total
pesticides are used to evaluate the source area. These include the
following three areas: (1) the pesticide dump on the western edge of
area G, with an area of about 108,800 square feet (160 by 680 feet),
which has greater than 10 ppm total pesticides, (2) about 68,800
square feet in the area around building 705, and (3) about 9,600
square feet in the area by building 703. These areas total 187,200
square feet.

Reference: 43, Figure 3-1
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Asbestos Pile

a .

b.

c.

d.

e.

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Quantity

Hazardous Wastestream Quantity

Data Complete?

Wastestream Quantity Value (W/5

(C) (Ibs.)

(W) (Ibs.)

,000)

0.00

NO

0.00

NO

O.OOE+00



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE:
WASTE QUANTITY

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

35

a.

b.

c .

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol . (yd3/gal) Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Asbestos Pile

Waste Pile

N.A.

0.00 525000.00

4.04E+04

O.OOE+00

NO

O.OOE+00

NO

4.04E+04

Source
Hazardous Substances

Depth Liquid
(feet)

Concent. Units

Asbestos < 2 NO l.OE+06 ppm

Documentation for Source Type:

This asbestos disposal site, used by the Union Asbestos Company, was
in operation from just after World War II until the early 1950's. .
This pile is west of building L-1149 in the southwestern portion of
area L. Drainage from the pile flows into a culvert that drains '
into a tributary of South Bosque River. A softball-sized piece of i
asbestos was found in the drainageway south of the disposal site. j

In 1986, this site was closed in accordance with the requirements of
the Texas Department of Water Resources (TDWR). Closure included
(1) placing at least 2-1/2 feet of soil cover over the pile,
(2) grading the landfill to facilitate drainage, and (3) seeding the
cover to minimize erosion.
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Reference: 10, pp. 13 and 14; 19, p. A.5

Documentation for Source Hazardous Substances:

The 1983 NACIP Confirmation Study states that the pile was pure
asbestos.

Reference: 9, p. 17

Documentation for Source Area:

The Initial Assessment Study indicated that the asbestos waste pile
was about 175 by 300 feet.

Reference: 10, p. 14
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: Plating Tank Ditch

a.

b.

c .

d.

e.

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C) (Ibs.)

(W) (Ibs.)

,000)

0.00

NO

0.00

NO

O.OOE+00
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a .

b.

c.

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol. (yd3/gal) | Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

Plating Tank Ditch

Surface Impoundment

N.A.

0.00 2494.00

1.92E+02

O.OOE+00

NO

O.OOE+00

NO

1.92E+02

Source
Hazardous Substances

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

Depth
(feet)

< 2
< 2
< 2
< 2
< 2
< 2
< 2

Liquid

NO
NO
NO
NO
NO
NO
NO

C

0
0
0
0
0
0
0

oncent .

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Documentation for Source Type:
ii

Various spent process solutions have been sent to a tank behind the!
building, where sodium bisulfite has been added to reduce excess
hexavalent chromium to its trivalent state. Metal parts are treated
and coated in building M-1206. Subsequently, calcium hydroxide has
been added, producing calcium sulfate, an insoluble salt, which
precipitates out of solution. The liquid solution was then
discharged to the drainage ditch behind the treatment tank. This
ditch runs north and empties into the stock pond. In addition to the
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normal tank effluent, unspecified quantities ofwastewater, produced
by a steel passivation process using nitric acid and sodium
dichromate, were discharged to the drainage ditch without treatment.
The Hercules, Inc. 1988 Part B permit application listed the
plating waste treatment tank as inactive and pending closure.

Reference: 11, pp. 56 and 58; 19, p. 2-b

Documentation for Source Hazardous Substances:

The Part B permit application for Hercules - NWIRP McGregor lists
the following hazardous wastes for the conversion tank: (1) sulfuric
acid, (2) nitric acid, (3) chromium, (4) zinc, (5) iron, (6) lead,
and (7) aluminum. Any of these constituents may have been released
to the ditch.

Reference: 19, p. 2-b

Documentation for Source Area:

A November 1992 visual inspection by Ensafe personnel concluded
that the ditch was from 18 to 24 inches wide and 850 to 2,000 feet
long. For this calculation, the average dimesions (1.75 by 1,425
feet) were used to calculate a total area of 2,494 square feet.

Reference: 30
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: XRay Ditch

a.

b.

c.

d.

e .

f .

Wastestream ID

Hazardous Constituent

Data Complete?

Hazardous Wastestream

Data Complete?

Wastestream Quantity

Quantity

Quantity

Value (W/5

(C)

(W)

,OOC

(Ibs.)

(Ibs.)

))

Bldg M1228

1.88

NO

9375000.00

NO

1.88E+03

Effluent

Wastestream Constituent
Hazardous Substances Concent. Units Liquid Qualifier

Chromium
Silver

0.OE+00
2.0E-01

ppm
ppm

NO
NO

Documentation for Constituents:

The effluent from the silver recovery unit, installed in 1979, had
measured concentrations of silver from less than 0.05 mg/L to 0.2
mg/L. To calculate the hazardous constituent quantity, 0.2 mg/L was
used. Since this value was measured from the recovery unit
effluent, the effluent before 1979 probably had a significantly
higher silver concentration.

Reference: 11, p. 36

Documentation for Wastestream Quantity:

A 1990 preliminary assessment report on the area M outfall ditch
stated that nondestructive testing of equipment began in the early
1960's and effluent was discharged at a rate of 1,500 gallons per
day, 5 days per week. The calculation was bases on 50 weeks of
discharge per year for 25 years (building M-1228 was built in 1963,
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and discharge continued until the new recirculating system was
installed in 1988).

Reference: 3, p. 19; 11, p. 34
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

42

a.

b.

c.

d.

e .

f .

g-
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Vol . (yd3/gal) Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
'(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

XRay Ditch

Surface Impoundment

N.A.

0.00 5800.00

4.46E+02

1.88E+00

NO

1.88E+03

NO

1.88E+03

Source
Hazardous Substances

Depth Liquid
(feet)

Concent. Units

Chromium
Silver

< 2
< 2

NO
NO

0.OE+00
1.3E+01

ppm
ppm

Documentation for Source Type:

In 1963, Rocketdyne (the operating contractor at the time)
built building M-1228 to house x-ray equipment for the
nondestructive testing of rocket motors. Original equipment
included a 13-MEV LINAC and a GE 1000-KV x-ray machine. Currently,[
Hercules, Inc., operates a 2-MEV LINAC and a Varain 200 x-ray j
machine. Process liquids used during film developing were j
historically discharged to this adjacent ditch. This ditch flows i
west into Station Creek, which eventually merges into the Brazos
River. In 1979, a silver recovery unit was installed to reclaim
silver from the effluent stream prior to discharge. Discharges were
later allowed under an NPDES permit. In January 1988, Hercules, :
Inc., replaced the silver recovery unit with a new recirculating
system, which effectively eliminated hazardous waste discharge to
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the ditch.

Reference: 11, p. 34

Documentation for Source Hazardous Substances:

Sediment sample 88069-01, collected on July 14, 1988, contained
12.73 mg/kg of silver. A water sample (88053-03) from the ditch
collected on March 15, 1988, contained 72.1 mg/L silver; however,
because the ditch is not an eligible surface water body under the
HRS, this sample cannot be included as a surface water sample in
this PreScore. Also, EP toxicity analysis of water and sediment
samples from the ditch showed that silver and chromium were present.
Samples shown contamination along the full length of the ditch. In
fact, one sediment sample (88069-02), taken from Station Creek at
its confluence with the ditch, measured 11.05 mg/kg.

Reference: 1; 3, pp. 21 and 22; 24

Documentation for Source Area:

Figure 2-2 of the Preliminary Assessment Report for the ditch shows
the ditch to be about 2,900 feet long. The ditch is reportedly
between 2 and 10 feet wide; 2 feet x 2,900 feet = 5,800 square feet.

I
I

Reference: 3, Figure 2-2; 5, p. 43 |
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3. SITE HAZARDOUS WASTE QUANTITY SUMMARY

44

Constituent or Hazardous

No.

1
2
3
4
5
6
7
8

Source ID

Explosives Disposal
West Settling Ponds
Acid Contamination
Evaporation Ponds
Pesticide Dump
Asbestos Pile
Plating Tank Ditch
XRay Ditch

Migration
Pathways

GW-SE-A
GW-SE-A
SE
GW-SW-SE-A
GW-SE-A
GW-A
GW-SW-SE-A
GW-SW-SE-A

Vol . or Area
Value (2e)

3
1
0
4
5
4
1
4

.69E+04

.19E+03

.OOE+00

.62E+02

.51E+00

.04E+04

.92E+02

.46E+02

Wastestream
Value (2f,2h)

2
0
1
0
1
0
0
1

.71E+04

.OOE+00

.80E-01

.OOE+00

.52E+04

.OOE+00

.OOE+00

.88E+03

Waste Qty.
Value (2k)

3
1
1
4
1
4
1
1

.69E+04

.19E+03

.80E-01

.62E+02

.52E+04

.04E+04

.92E+02

.88E+03
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4. PATHWAY HAZARDOUS WASTE QUANTITY AND WASTE CHARACTERISTICS SUMMARY TABLE

Migration Pathway

Ground Water

SW: Overland "Flow, DW

SW: Overland Flow, HFC

SW: Overland Flow, Env

SW: GW to SW, DW

SW: GW to SW, HFC

SW: GW to SW, Env

Soil Exposure : Resident

Soil Exposure: Nearby

Air

Contaminant Values

Toxicity/Mobility l.OOE+04

Tox. /Persistence l.OOE+04

Tox./Persis./Bioacc. 5.00E+05

Etox. /Persis. /Bioacc. 5.00E+06

Tox. /Persistence l.OOE+04

Tox./Persis./Bioacc. 5.00E+08

Etox. /Persis. /Bioacc. 5.00E+08

Toxicity l.OOE+04

Toxicity l.OOE+04

Toxicity/Mobility l.OOE+03

HWQVs*

10000

100

100

100

10000

10000

10000

10000

10000

10000

WCVs**

100

32

56

100

100

1000

1000

100

100

56

* Hazardous Waste Quantity Factor Values
** Waste Characteristics Factor Category Values

Note: SW = Surface Water
GW = Ground Water
DW = Drinking Water Threat
HFC = Human Food Chain Threat
Env = Environmental Threat



GROUNDWATER MIGRATION PATHWAY
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No. Aquifer ID

1 Surficial
2 Hensel

Type Overlaying
No.

Non K
Non K

0
0

Inter-
Connected

with

0
0

Likelihood Targets
of Release

550
20

5. OOE+00
3.70E+02

Containment

No. Source ID HWQ Value Containment Value

1
2
4
5
6
7
8

Explosives Disposal
West Settling Ponds
Evaporation Ponds
Pesticide Dump
Asbestos Pile
Plating Tank Ditch
XRay Ditch

3.69E+04
1.19E+03
4.62E+02
1.52E+04
4.04E+04
1.92E+02
1.88E+03

10
10
10
10
10
10
10

Containment Factor 10

Documentation for Ground Water Containment, Source Explosives Disposal:

The impoundment is reportedly clay-lined. However, if this clay is
classified as vertisol, as most surface soils in the area are, it
will produce vertical cracks when dry. Consequently, vertical
contaminant migration is possible.

Reference: 11, pp. 17 and 29

Documentation for Ground Water Containment, Source West Settling Ponds:i

These ponds, which were excavated directly into the underlying
limestone, had no liner.

Reference: 10, p. 6
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Documentation for Ground Water Containment, Source Acid Contamination :

Acid waste was dumped directly onto soil. However, this source has
a Hazardous Waste Quantity Value of 0.21, which is below the minimum
size requirement; therefore, it received a containment value of 0.

Reference: 1, Table 3-2; 11, p. 43

Documentation for Ground Water Containment, Source Evaporation Ponds:

The evaporation ponds have no liner.
Reference: 5, p. 308

Documentation for Ground Water Containment, Source Pesticide Dump:

This area was used for the convenient disposal of pesticides. There
are no controls to prevent contaminant migration. The soils of the
area, classified as vertisols, are predisposed to vertical cracking
when dry, which could speed pesticide transport toward the water
table.

Reference: 11, pp. 17 and 47

Documentation for Ground Water Containment, Source Asbestos Pile:

Because the pile has no liner, it receives a containment value of
10.

Reference: 10, p. 10
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Documentation for Ground Water Containment, Source Plating Tank Ditch :

This ditch is unlined.

Reference: 11, p. 56

Documentation for Ground Water Containment, Source XRay Ditch :

This ditch is unlined.

Reference: 5, p. 43

Net Precipitation

Net Precipitation (inches) -33

Documentation for Net Precipitation:

A 1989 report stated the mean annual precipitation as 33 inches per
year and the annual lake evaporation as 66 inches per year,
resulting in a net precipitation of -33 inches.

Reference: 5, p. 1
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Aquifer: Surficial

Type of Aquifer: Non Karst

Overlaying Aquifer: 0

Interconnected with: 0

Documentation for Surficial Aquifer:

There are numerous shallow wells, indicating a high water table.
Most of these wells yield water only seasonally, although some yield
water continually. Much of this shallow groundwater may occur as a
lens in the upper few feet of bedrock. The upper few feet of
bedrock, mainly limestone, are likely to have fractures and
crevices, allowing water to permeate into the upper few feet. Most
of these hand-dug shallow wells are located near streams. Water
from these wells is presently used solely for agricultural purposes,
either for crops or livestock. The water from the shallow wells is
unreliable and generally of poor quality.

Reference: 11, p. 25

OBSERVED RELEASE

Distance
No. Well ID Well Type (miles) Level of Contamination
— _ — — — — — ___ — — — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _

1 Monitoring Well 6 Monitoring Well 75.000 Level I |
I

Well
No. Hazardous Substance Concent. MCL Cancer RFD Units

1 Mercury 7.1E+01 2.OE+00 0.OE+00 1.1E+01 ppb
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Observed Release Factor 550

Documentation for Well Monitoring Well 6:

Groundwater sampling of the surficial aquifer on May 19, 1982 showed
mercury concentrations between 5.1 and 71 micrograms per liter in
samples taken from monitoring wells 2, 6, 7A, and 8. Two earlier
rounds of samples from the same wells taken during December, 1981
and February, 1982, did not detect any mercury, therefore the
facility concluded the samples could have been contaminated. No
background level has been established. Figure 1 of the Groudnwater
Quality Assessment report shows the monitoring well with the highest
contamination (monitoring well 6) to be within 75 feet of one of the
area F west settling ponds.

The Part B Permit application lists materials, including solid
debris contaminated with mercury from broken instruments and
clean-up operations, stored in area H. No information is provided
on the origin of the mercury but its presence sugests that the
mercury in the shallow groundwater could be due to NWIRP McGregor
activities.

Reference: 19, p. 9; 31, p. 35, Figure 1, Appendix C
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POTENTIAL TO RELEASE

Containment

Containment Factor ' 10

Net Precipitation

Net Precipitation Factor

Depth to Aquifer

A. Depth of Hazardous Substances 4.67 feet

Documentation for Depth of Hazardous Substances:

Sampling during 1985 showed 2.14 ppm of DDT at a depth of 4.67 feet
(the deepest sample collected).

Reference: 7, Table 3-3

B. Depth to Aquifer from Surface 2.00 feet

Documentation for Depth to Aquifer from Surface :

Groundwater in the surficial aquifer is seasonal in many locations
but has been generally reported at a depth of 15 feet. In fact, one
monitoring well had a static water level less than 2 feet below thei
surface.

Reference: 7, pp. 3-25; 31, Table 2
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C. Depth to Aquifer (B - A) 0.00 feet

Depth to Aquifer Factor 5

Travel Time

Are All Layers Karst? NO

Thickness of Layer(s) with Lowest Conductivity 10.00 feet

Documentation for Thickness of Layers with Lowest Conductivity:

The thickness of the layer was taken to be 1 foot. The soils on the
base have a low permeability when the soil is saturated and high
when the soil is dry and cracked. The higher was permeability was
used; from HRS Table 3-6 a permeability of 10^-3 was chosen.

Reference: 1; 27, p. 18

Hydraulic Conductivity (cm/sec) l.OE-03

Travel Time Factor 35

Potential to Release Factor 400
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Aquifer: Hensel

Type of Aquifer: Non Karst

Overlaying Aquifer: 0

Interconnected with: 0

Documentation for Hensel Aquifer:

Much of central Texas relies on groundwater for drinking and
industrial water. The two main sources of groundwater in central
Texas are the Hensel and Hosston Aquifers, also known as the upper
Trinity sand and the lower Trinity sand respectively. In the
NWIRP McGregor area, the Hosston Aquifer is not available; therefore
the Hensel is the only source of drinking water for most of the
area.

There are reports that the Edwards Formation (also known as the
Edwards Limestone and located about 100 feet below the surface)
yields some potable water in northwestern McLennan county. However,
no information was found on any wells that pumped drinking water
from this aquifer within the 4-mile target distance limit.

Reference: 11, pp. 22 and 23, Figure 3-6, and Table 3-1

OBSERVED RELEASE

Distance
No. Well ID Well Type (miles) Level of Contamination

- N/A and/or data not specified

Observed Release Factor
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POTENTIAL TO RELEASE

Containment

Containment Factor 10

Net Precipitation

Net Precipitation Factor

Depth to Aquifer

A. Depth of Hazardous Substances 4.67 feet

Documentation for Depth of Hazardous Substances:

Sampling during 1985 showed 2.14 ppm of DDT at a depth of 4.67 feet.

Reference: 7, Table 3-3

B. Depth to Aquifer from Surface 700.00 feet

Documentation for Depth to Aquifer from Surface :

The Hensel Aquifer is about 700 feet below the surface.

Reference: 11, Table 3-1; 26 !
i
j

i
t

C. Depth to Aquifer (B - A) 695.33 feet i

Depth to Aquifer Factor 1

Travel Time
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Are All Layers Karst? NO

Thickness of Layer(s) with Lowest Conductivity 150.00 feet

Documentation for Thickness of Layers with Lowest Conductivity:

According to the Waco Sheet of the Geologic Atlas of Texas, the
Walnut Clay Formation is above the Hensel Aquifer. From 125 to 175
feet thick, it is comprised of clay, limestone, and shale. Table 3-6
of the HRS shows the appropriate hydraulic conductivity to be 10^-8.

Reference: 1, Table 3-6; 26

Hydraulic Conductivity (cm/sec) l.OE-08

Travel Time Factor 1

Potential to Release Factor 20
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Source: 1 Explosives Disposal

Source Hazardous Waste Quantity Value: 36923.08

Hazardous Substance Toxicity
Value

Mobility
Value

Toxicity/
Mobility
Value

Acetone
Aluminum
Asbestos
Magnesium
Toluene
Trichloroethane, 1,1,1-

10
100

10000
100
10
10

1.OOE+00
2.00E-05
2.00E-09
2.00E-05
l.OOE-02
l.OOE-02

l.OOE+01
2.OOE-03
2.00E-05
2.OOE-03
l.OOE-01
l.OOE-01
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Source: 2 West Settling Ponds

Source Hazardous Waste Quantity Value: 1192.31

Hazardous Substance Toxicity Mobility Toxicity/
Value Value Mobility

Value
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58

Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 461.54

Hazardous Substance Toxicity
Value

Mobility
Value

Toxicity/
Mobility
Value

Chromium
Lead
Toluene
Trichloroethane,
Trichloroethane,
Zinc

1,1,1-
1,1,2-

10000
10000

10
10

1000
10

1
2
1.
1,
1,

OOE-02
OOE-05
OOE-02
OOE-02
OOE-02

l.OOE+02
2.00E-01

OOE-01
OOE-01
OOE+01

1
1
1

2.OOE-03 2.OOE-02
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Source: 5 Pesticide Dump

Source Hazardous Waste Quantity Value: 15179.62

Hazardous Substance Toxicity Mobility
Value Value

Toxicity/
Mobility
Value

Aldrin
ODD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane, delta-
Met hoxychlor
Toxaphene

10000
100
100

1000
10000
10000
100

10000
1000
10000

1
100

1000

2.00E-07
2.00E-07
2.00E-07
2.00E-07
2.00E-07
2.00E-05
l.OOE-02
2.OOE-03
2.00E-05
2.OOE-03
2.OOE-03
2.00E-07
2.00E-05

2.OOE-03
2.00E-05
2.00E-05
2.OOE-04
2.OOE-03
2.OOE-01
1.OOE+00
2.00E+01
2.OOE-02
2.00E+01
2.OOE-03
2.00E-05
2.OOE-02
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Souce: 6 Asbestos Pile

Source Hazardous Waste Quantity Value: 40384.62

Hazardous Substance Toxicity Mobility Toxicity/
Value Value Mobility

Value

Asbestos 10000 2.00E-09 2.00E-05
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 191.85

Hazardous Substance Toxicity Mobility
Value Value

Toxicity/
Mobility
Value

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

100
10000
100

10000
100
1000

10

2.00E-05
l.OOE-02
l.OOE-02
2.00E-05
2.00E-05
2.00E-05
2.OOE-03

2.OOE-03
1
1

OOE+02
OOE+00

2.OOE-01
2.OOE-03
2.OOE-02
2.OOE-02
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Hazardous Substance Toxicity Mobility Toxicity/
Value Value Mobility

Value

Chromium 10000 l.OOE-02 1.OOE+02
Silver 100 2.00E-07 2.00E-05
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Hazardous Substances Found in an Observed Release

Well Observed Release Toxicity Mobility Toxicity/
No. Hazardous Substance Value Value Mbility

Value

- N/A and/or data not 'specified
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Toxicity/Mobility Value from Source Hazardous Substances: 1.OOE+02

Toxicity/Mobility Value from Observed Release Hazardous
Substances: l.OOE+04

Toxicity/Mobility Factor: l.OOE+04

Sum of Source Hazardous Waste Quantity Values: 9.62E+04

Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 100



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 65
GROUND WATER PATHWAY TARGETS FOR AQUIFER Surficial

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Population by Well

Distance Level of
No. Well ID Sample Type (miles) Contamination Population

- N/A and/or data not specified

Level I Population Factor: 0.00

Level II Population Factor: 0.00
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Potential Contamination by Distance Category

Distance Category
(miles) Population Value

> 0 to 1/4
> 1/4 to 1/2
> 1/2 to 1
> 1 to 2
> 2 to 3
> 3 to 4

0.0
0.0
0.0
0.0
0.0
0.0

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Potential Contamination Factor; 0.000

Nearest Well

Level of Contamination: N.A.

Nearest Well Factor: O.OOE+00

Resources

Resource Use: YES

Resource Factor: 5.OOE+00

Documentation for Resources:

Water from shallow groundwater wells is used for agricultural
purposes, either crops or livestock. A large portion of the area is
used for grazing cattle. j

Reference: 3, p. 17; 11, p. 25

Wellhead Protection Area
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No wellhead protection area

Wellhead Protection Area Factor: O.OOE+00
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Population by Well

Distance Level of
No. Well ID Sample Type (miles) Contamination Population

- N/A and/or data not specified

Level I Population Factor: 0.00

Level II Population Factor: 0.00
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Potential Contamination by Distance Category

Distance Category
(miles) Population Value

> 0 to 1/4
> 1/4 to 1/2
> 1/2 to 1
> 1 to 2
> 2 to 3
> 3 to 4

1885.0
1092.0

1518.0
1031.0
200.0
210.0

1.63E+02
1.01E+02

5.23E+01
2.94E+01
2.10E+00
1.30E+00

Potential Contamination Factor: 350.000

Documentation for Target Population > 0 to 1/4 mile Distance Category:

Population estimates were determined from U.S. Census Bureau data,
the base worker population was added into the 0 to 1/4 mile
category. Wells are shown within the 4 mile target distance
limit in Figure 3-6 of the RFI Preliminary Report.

Reference: 11, Figure 3-6; 15; 16, p. 1

Nearest Well

Level of Contamination: Potential
Distance in miles: 0.00

Nearest Well Factor: 2.00E+01

Resources

Resource Use: NO

Resource Factor: O.OOE+00

Wellhead Protection Area
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No wellhead protection area

Wellhead Protection Area Factor: O.OOE+00
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No . Segment ID

1 Station Creek
2 Leon R. / Belton L.

Segment Type

River
Lake

Water
Type

Fresh
Fresh

Start
Point
(mi)

0.00
5.50

End
Point
(mi)

5.50
15.00

Average
Flow
(cfs)

20
500

Documentation for segment: Station Creek:

Station Creek is intermittent near the x-ray effluent ditch. The
perennial section of the stream begins about 5.Smiles upstream from
its confluence with Leon River and Belton Lake. No information was
obtained on the flow rate for Station Creek; 20 cubic feet per
second was estimated, because Station Creek was assumed to be no
more than a small to moderate stream.

Reference: 13

Documentation for segment: Leon R. / Belton L.:

Leon River was dammed in 1954 to form Belton Lake. The point where
Station Creek merges is near the point were Leon River widens to
form Belton Lake. Leon river, at Gatesville, had a 41-year avearage
flow rate of 247 cfs. Leon River is the major contributor to Belton
Lake upstream of the TDL. Several significant rivers enter the lake
downstream of the TDL. Leon River emerges from the dam and, near
the town of Belton, had an average flow rate of 500 cfs from 1937 to
1991.

Reference: 1; 13; 21, pp. 279 and 282 ;
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OBSERVED RELEASE

No. Sample ID Sample Type Distance Level of Contamination
(miles) DW HFC Env

- N/A and/or data hot specified

Observed Release Factor
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POTENTIAL TO RELEASE

Potential to Release by Overland Flow

Containment

No. Source ID HWQ Value Containment Value

4
7
8

Evaporation Ponds
Plating Tank Ditch
XRay Ditch

4.62E+02
1.92E+02
1.88E+03

10
10
10

Containment Factor: 10

Documentation for Overland Flow Containment, Source Explosives Disposal:

The impoundment, which is clay-lined, has a berm designed to contain
a 100-year rainfall event without surface runoff.

The area S burning grounds have a probable point of entry (PPE) into
the South Bosque River, about 2.1 miles from the site. The
watershed, which includes the South Bosque River and Harris Creek
merging and flowing into Lake Waco does not have a source with both
a hazardous waste quantitiy greater than 0.5 and a PPE closer than 2
miles. Consequently, this watershed will not be scored and this
source is, therefore, not available to release to surface water.

Reference: 11, p. 29; 13

Documentation for Overland Flow Containment, Source West Settling Ponds):

Although bermed, these ponds had an outfall to a receiving ditch
that eventually flowed into Harris Creek. Harris Creek empties into
the South Bosque River, which flows into Lake Waco.

The PPE for overland flow into a qualifying surface water body is
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about 3 miles. This watershed will not be scored; therefore, for
scoring purposes, this source is not available to release to surface
water.

Reference: 10, p. 8;

Documentation for Overland Flow Containment, Source Acid Contamination :

There is no runon or runoff control and no functional cover to the
site. However, the source doe not meet the minimum size
requirement (a hazardous waste quantity greater than 0.5) and is
assigned a containment value of 0. Because this source was the only
one in its watershed with a PPE less than 2 miles and this source
does not meet the minimum size requirement, this watershed will not
be used for scoring.

Reference: 11, p. 43;

Documentation for Overland Flow Containment, Source Evaporation Ponds:

The ponds are only surface depressions and have no berms to contain
runon or runoff.

The area M evaporation ponds have a PPE 1.5 miles from the source
into the perennial section of Station Creek.

Reference: 5, p. 308;

Documentation for Overland Flow Containment, Source Pesticide Dump:

Contaminants are located at and near the surface, and there is no
runon or runoff control.

The area G pesticide dump is about 3.3 miles from the perennial
section of Harris Creek. Since this watershed will not be scored,
the pesticide dump receives a containment value of 0.
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Reference: 7, Tables 3-1 to 3-12; 13

Documentation for Overland Flow Containment, Source Asbestos Pile:

The Initial Assessment Study reported that a softball-sized piece of
asbestos was found in the drainageway south of the pile, indicating
a release to surface water.

However, the pile is located over 3 miles from its PPE into the
South Bosque River. The pile also has been covered by 2.5 feet of
soil to prevent asbestos migration. Also, the watershed that the
pile is in will not be scored; therefoe, the containment factor
value for this source 0.

Reference: 10, p. 14;

Documentation for Overland Flow Containment, Source Plating Tank Ditch :

There is no functioning runon or runoff control or coverage, because
any contamination is probably on the surface.

The PPE into Station Creek is about 2 miles from the source.

Reference: 11, p. 56;

Documentation for Overland Flow Containment, Source XRay Ditch

The x-ray effluent receiving ditch has no runon or runoff control ',
and little or no coverage, because contamination is at or near the
surface.

The x-ray effluent ditch is about 1 mile from the perennial section
of Station Creek.



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 76
SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Reference: 5, p. 43; 13
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Distance to Surface Water

Distance to Surface Water:

Distance to Surface Water Factor:

5280.0 feet

6

Documentation for Distance to Surface Water:

U.S. Geological Survey (USGS) 7.5-minute maps show that it is
about 1 mile from the confluence of the X-ray effluent receiving
ditch and Station Creek to the PPE into the perennial section of
Station Creek.

Reference: 13

Runoff

A. Drainage Area: 9700.0 acres

Documentation for Drainage Area:

A 1989 report lists the base as comprising 9,700 acres of flatlands

Reference: 5, p. 11

B. 2-year, 24-hour Rainfall: 4.0 inches
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Documentation for Rainfall:

Information published by the U.S. Department of Commerce Weather
Bureau shows that the NWIRP McGregor area has a 2-year 24-hour
rainfall of about 4 inches.

Reference: 4

C. Soil Group: C
Moderately-fine textured soils with low infiltration rates

Documentation for Soil Group:

The soils in the area are mostly various clays, providing low
infiltration when damp. However, the soils are classified as
vertisol; when they are dry, which is often, large vertical cracks
are formed that could provide significant infiltration.

Reference: 10, p. 2

Runoff Factor: 25

Potential to Release by Overland Flow Factor: 310
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Potential to Release by Flood

Flood Flood Potential
Containment Frequency to Release

No. Source ID HWQ Value Value Value by Flood

- N/A and/or data not specified

Potential to Release by Flood Factor: 0

Documentation for Flood Containment, Source Explosives Disposal:

Reference:

Documentation for Flood Containment, Source Asbestos Pile:

The waste pile has no secondary containment and no runon or runoff
control.

Reference: 10, pp. 13 and 14
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 461.54

Hazardous Substance Toxicity
Value

Persistence
Value

Toxicity/
Persistence
Value

Chromium
Lead
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc

10000
10000

10
10

1000
10

1. OOE+00
1. OOE+00
4. OOE-01
4. OOE-01
4. OOE-01
1. OOE+00

1
1
4
4
4
1

.OOE+04

.OOE+04

.OOE+00

.OOE+00

.OOE+02

.OOE+01
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 191.85

Hazardous Substance Toxicity
Value

Persistence
Value

Toxicity/
Persistence
Value

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

0
10000

0
10000
100
1000

10

,OOE+00
OOE+00
OOE+00
OOE+00

4.OOE-01
4.OOE-01
1.OOE+00

1
1
1
1

O.OOE+00
l.OOE+04
0.OOE+00
l.OOE+04
4.00E+01
4.OOE+02
l.OOE+01
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Hazardous Substance Toxicity Persistence Toxicity/
Value Value Persistence

Value

Chromium 10000 1.OOE+00 l.OOE+04
Silver 100 1.OOE+00 1.OOE+02
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Hazardous Substances Found in an Observed Release

Sample Observed Release Toxicity Persistence Toxicity/
No. Hazardous Substance Value Value Persistence

Value

- N/A and/or data not specified
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Toxicity/Persistence Value from Source Hazardous Substances: l.OOE+04

Toxicity/Persistence Value from Observed Release Hazardous
Substances: O.OOE+00

Toxicity/Persistence Factor: l.OOE+04

Sum of Source Hazardous Waste Quantity Values: 2.53E+03

Hazardous Waste Quantity Factor: 100

Waste Characteristics Factor Category: 32
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Level I Concentrations

- N/A and/or data not specified

Level II Concentrations

- N/A and/or data not specified

Most Distant Lvel I Sample

- N/A and/or data not specified

Most Distant Level II Sample

- N/A and/or data not specified
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Level I Concentrations

Distance Along the
In-water Segment from the

Intake Probable Point of Entry (miles) Population

- N/A and/or data not specified

Population Served by Level I Intakes: 0.0

Level I Population Factor: O.OOE+00
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Level II Concentrations

Distance Along the
In-water Segment from the

Intake Probable Point of Entry (miles) Population

- N/A and/or data not specified

Population Served by Level II Intakes: 0.0

Level II Population Factor: O.OOE+00
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Potential Contamination

Average Annual Population
Intake ID Flow (cfs) Served

N/A-and/or-data-net-specified

Type of Surface Total Dilution-Weighted
Water Body Population Population

- N/A and/or data not specified

Dilution-Weighted Population Served
by Potentially Contaminated Intakes: 0.0

Potential Contamination Factor: 0.0

Nearest Intake

Location of Nearest Drinking Water Intake: N.A.

Nearest Intake Factor: 0.00

Resources

Resource Use: YES

Resource Value: 5.OOE+00

Documentation for Resources:

Cattle graze in the NWIRP McGregor area and may drink from area
streams. The area water bodies are also available to area residents
for recreational activities.

Reference: 3, p. 17
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 461.54

Hazardous Substance Toxicity Persistence
Value Value

Bio-
accum.
Value

Toxicity/
Persistence/
Bioaccum.
Value

Chromium
Lead
Mercury
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc

10000
10000
10000

10
10

1000
10

1.
1.
1.
4.
4.
4.
1.

OOE+00
OOE+00
OOE+00
OOE-01
OOE-01
OOE-01
OOE+00

5
5
5
5
5
5
5

.OOE+00

.OOE+01

.OOE+04

.OOE+01

.OOE+00

.OOE+01

.OOE+02

5.
5.
5.
2.
2 .
2.
5.

OOE+04
OOE+05
OOE+08
OOE+02
OOE+01
OOE+04
OOE+03
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 191.85

Hazardous Substance Toxicity Persistence
Value Value

Bio-
accum.
Value

Toxicity/
Persistence/
Bioaccum.
Value

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

0
10000

0
10000
100

1000
10

1.OOE+00
1.OOE+00
1.OOE+00
1.OOE+00
4.OOE-01
4.OOE-01
1.OOE+00

5
5
5
5
5

OOE+01
OOE+00
OOE-01
OOE+01
OOE-01

5.OOE-01
5.OOE+02

O.OOE+00
5.OOE+04
O.OOE+00
5.00E+05
2.OOE+01
2.OOE+02
5.00E+03
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Toxicity/
Hazardous Substance Toxicity Persistence Bio- Persistence/

Value Value accum. Bioaccum.
Value Value

Chromium 10000 1.OOE+00 5.OOE+00 5.OOE+04
Silver 100 1.OOE+00 5.OOE+01 5.00E+03
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Hazardous Substances Found in an Observed Release

Toxicity/
Sample Observed Release Toxicity Persistence Bio- Persistence/
No. Hazardous Substance Value Value accum. Bioaccum.

Value Value

- N/A and/or data not specified
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Toxicity/Persistence/Bioaccumulation Value from Source Hazardous
Substances: 5.00E+05

Toxicity/Persistence/Bioaccumulation Value from Observed Release
Hazardous Substances: O.OOE+00

Toxicity/Persistence/Bioaccumulation Factor: 5.00E+05

Sum of Source Hazardous Waste Quantity Values: 2.53E+03

Hazardous Waste Quantity Factor: 100

Waste Characteristics Factor Category: 56
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Level I Concentrations

- N/A and/or data not specified

Level II Concentrations

- N/A and/or data not specified

Most Distant Level I Sample

- N/A and/or data not specified

Most Distant Level II Sample

- N/A and/or data not specified
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Level I Concentrations

Annual Production Human Food Chain
Fishery (pounds) Population Value

- N/A and/or data not specified

Sumof Human Food Chain Population Values: O.OOE+00

Level I Concentrations Factor: O.OOE+00
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Level II Concentrations

Annual Production Human Food Chain
Fishery (pounds) Population Value

- N/A and/or data not specified

Sum of Human Food Chain Population Values: O.OOE+00

Level II Concentrations Factor: O.OOE+00
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Potential Contamination

Fishery

Type of Average
Annnual Surface Annual
Production Water Flow
(pounds) Body (cfs)

Pop. Dilution
Value Weight
(Pi) (Di) Pi*Di

1
2

Station
Leon R.

Creek
/ Belton L

1.0
1.0

River
Lake

20
500

0.0
0.0

l.OOE-
1. OOE-

01
02

3
3
.OOE-03
.OOE-04

Sum of (Pi*Di): 3.30E-03

Potential Human Food Chain Contamination Factor: 3.30E-04

Food Chain Individual

Location of Nearest Fishery: Station Creek
Distance from the Probable Point of Entry: 0.00 miles
Type of Surface Water Body: River
Dilution Weight: 0.1000000
Level of Contamination: Potential

Food Chain Individual Factor: 2.00

Documentation for Station Creek:

Station Creek is inermittent near the x-ray effluent ditch. The
perennial section of the stream begins about 5.5 miles upstream from
its confluence with Leon River and Belton Lake. No information was
obtained on the flow rate for Station Creek; 20 cubic feet per
second was estimated, because Station Creek was assumed to be no
more than a small to moderate stream.

Reference: 13
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 461.54

Hazardous Substance Eco-
toxicity
Value

Persistence
Value

Bio-
accum.
Value

Ecotoxicity/
Persistence/
Bioaccum.
Value

Chromium
Lead
Mercury
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc

10000
1000
10000
100
10
10
10

1.
1.
1.
4.
4.
4.
1.

OOE+00
OOE+00
OOE+00
OOE-01
OOE-01
OOE-01
OOE+00

5
5
5
5
5
5
5

.OOE+00

.OOE+03

.OOE+04

.OOE+01

.OOE+00

.OOE+01

.OOE+02

5
5
5
2
2
2
5

.OOE+04

.OOE+06

.OOE+08

.OOE+03

.OOE+01

.OOE+02

.OOE+03
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 191.85

Hazardous Substance Eco- Persistence Bio-
toxicity Value accum.
Value Value

Ecotoxicity/
Persistence/
Bioaccum.
Value

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

10
10000

10
1000

0
10
10

1.OOE+00
1.OOE+00
1.OOE+00
1.OOE+00
4.OOE-01
4.OOE-01
1.OOE+00

5
5
5
5
5
5

OOE+02
OOE+00
OOE-01
OOE+03
OOE-01
OOE-01

5.OOE+03
5
5.
5,

5.OOE+02

OOE+04
OOE+00
OOE+06

O.OOE+00
2.OOE+00
5.OOE+03
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Ecotoxicity/
Hazardous Substance Eco- Persistence Bio- Persistence/

toxicity Value accum. Bioaccum.
Value Value Value

Chromium 10000 1.OOE+00 5.OOE+00 5.OOE+04
Silver 10000 1.OOE+00 5.OOE+01 5.00E+05
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Hazardous Substances Found in an Observed Release

Sample Observed Release
No. Hazardous Substance

Eco- Ecotoxicity/
toxicity Persistence Bio- Persistence/
Value Value accum. Bioaccum.

Value Value

- N/A and/or data not specified
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Ecotoxicity/Persistence/Bioaccummulation Value from Source
Hazardous Substances: 5.00+06

Ecotoxicity/Persistence/Bioaccummulation Value from Observed
Release Hazardous Substances: O.OOE+00

Ecotoxicity/Persistence/Bioaccummulation Factor: 5.00E+06

Sum of Source Hazardous Waste Quantity Values: 2.53E+03

Hazardous Waste Quantity Factor: 100

Waste Characteristics Factor Category: ' 100
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Level I Concentrations

- N/A and/or data not specified

Level II Concentrations

- N/A and/or data not specified

Most Distant Level I Sample

- N/A and/or data not specified

Most Distant Level II Sample

- N/A and/or data not specified
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Level I Concentrations

Distance from Probable Sensitive
Point of Entry to Environment

Sensitive Environment Sensitive Env. (miles) Value

- N/A and/or data not specified

Sum of Sensitive Environments Values: 0

Wetlands

Distance from Probable
Point of Entry to Wetlands

Wetland Wetland (miles) Frontage (miles)

- N/A and/or data not specified

Total Wetlands Frontage: 0.00 Miles Total Wetlands Value:

Sum of Sensitive Environments Value + Wetlands Value: O.OOE+00

Level I Concentrations Factor: O.OOE+00



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 105
SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT ENVIRONMENTAL THREAT TARGETS
Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Level II Concentrations

Distance from Probable Sensitive
Point of Entry to Environment

Sensitive Environment Sensitive Env. (miles) Value

- N/A and/or data not specified

Sum of Sensitive Environments Values: 0

Wetlands

Distance from Probable
Point of Entry to Wetlands

Wetland Wetland (miles) Frontage (miles)

- N/A and/or data not specified

Total Wetlands Frontage: 0.00 Miles Total Wetlands Value: 0

Sum of Sensitive Environments Value + Wetlands Value: O.OOE+00

Level II Concentrations Factor: O.OOE+00
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Potential Contamination

Sensitive Environments

Sensitive
Type of Surface Environment
Water Body Sensitive Environment Value

Lake 3 Walipy Bass 75

Wetlands

Type of Surface Wetlands Wetlands
Water Body Sensitive Environment Frontage Value

Lake 4 Wetlands A 0.50 25
River 5 Wetlands B 10.00 250

Documentation for Sensitive Environment Walipy Bass:

A Texas Parks and Wildlife Department representative indicated that
the Waliby bass is probably found in the Leon River.

Reference: 13

Documentation for Sensitive Environment Wetlands A: i

Wetlands A, with about 0.5 mile of frontage, is found at the
confluence of Belton Lake and Stampede Creek, about 13 miles
downstream from the probable point of entry. This was indicated by
the National Wetlands Inventory Map, based on the USGS Moffat
Quadrangle.

Reference: 12
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Documentation for Sensitive Environment Wetlands B:

Wetlands B begins on Station Creek, about 5 miles from the PPE near
the confluence of station creek with Leon River (in the vicinity of
interest Leon River is also referred to as Belton Lake). Ten miles
of frontage is a conservative estimate taken from the National
Wetlands Inventory Map, based on the USGS Moffat Quadrangle.

Reference: 12
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Type of Surface
Water Body

Sum of Sens,
Environment
Values(Sj)

Sum of
Wetland Dilution
Frontage Weight
Values(Wj) (Dj) D(Wj+Sj)

Small to Moderate Stream
Moderate to Large Stream

0
75

250
25

l.OOE-01
l.OOE-02

2.50E+01
1.OOE+00

Sum of Dj(Wj+Sj):
Sum of Dj(Wj+Sj)/10:

2.60E+01
2.60E+00

Potential Contamination Sensitive Environment Factor: 4.OOE+00



SOIL EXPOSURE PATHWAY
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Likelihood of Exposure

No. Source ID Level of Contamination

1 Explosives Disposal
4 Evaporation Ponds
5 Pesticide Dump
6 Asbestos Pile
7 Plating Tank Ditch
8 XRay Ditch

Level II
Level I
Level I
Level II
Level II
Level II

Likelihood of Exposure Factor: 550

Documentation for Area of Contamination, Source Pesticide Dump:

Sampling has clearly delineated the area of pesticide contamination,
as summarized by Figure 3-1.

Reference: 43, Figure 3-1

Source Hazardous Substance
No.

Depth Concent
(ft.)

Cancer RFD Units

1
1
1
1
1
1
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5

Acetone
Aluminum
Asbestos
Magnesium
Toluene
Trichloroethane, 1,1,1-
Chromium
Lead
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc
Aldrin
ODD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endosulfan sulfate
Endrin
Heptachlor

< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
> 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2

0
0
0
0
0
0
3
2
1
8
2
1
3
2
2
5
3
2
1
6
3

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.1E+03

.3E+03

.6E-02

.8E-01

.4E-01

.8E+03

.OE+02

.4E+03

.OE+03

.8E+05

.4E+03

.8E+01

.6E+01

.8E+01

.OE+00

0
0
0
0
0
0
0
0
0
0
1
0
0
2
1
1
3
0
0
0
1

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+01

.OE+00

.OE+00

.4E+00

.7E+00

.7E+00

.6E-02

.OE+00

.OE+00

.OE+00

.3E-01

5
0
0
0
1
5
2
0
1
5
2
1
0
0
0
2
2
2
0
1
2

.8E+04

.OE+00

.OE+00

.OE+00

.2E+05

.2E+04

.9E+03

.OE+00

.2E+05

.2E+04

.3E+03

.7E+05

.OE+00

.OE+00

.OE+00

.9E+02

.9E+01

.9E+01

.OE+00

.7E+02

. 9E+02

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
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5 Heptachlor epoxide
5 Hexachlorocyclohexane, delta-
5 Methoxychlor
5 Toxaphene
6 Asbestos
7 Aluminum
7 Chromium
7 Iron
7 Lead
7 Nitric acid
7 Sulfuric acid
7 Zinc
8 Chromium
8 Silver

2
2
2
2
2
2
2
2
2
2
2
2
2
2

5
5
6
5
1
0
0
0
0
0
0
5
0
1

.2E+00

.3E+03

.4E-02

.OE+04

.OE+06

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.3E+01

6.
0.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4E-02
OE+00
OE+00
3E-01
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

7.
0.
2.
0.
0.
0.
2.
0.
0.
0.
0.
1.
2.
2.

6E+0.0
OE+00
9E+03
OE+00
OE+00
OE+00
9E+03
OE+00
OE+00
OE+00
OE+00
7E+05
9E+03
9E+03

PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm

Documentation for Source Explosives Disposal, Contaminants:

Various organic solvents, in addition to ammonium perchlorate-based
and ammonium nitrate-based explosives, have been disposed of in this
burn area. However, no sampling data are currently available to
substantiate the presence of any hazardous constituents.

Among a long list of substances listed that been disposed of at the
area S burning grounds are the following hazardous substances: (1)
aluminum, (2) 1,1,1-trichloroethane, (3) toluene, (4) magnesium, (5)
acetone, and (6) asbestos.

Reference: 11, p. 29; 20, pp. 7, 8, and 9

Documentation for Source West Settling Ponds, Contaminants:

Discharges possibly included the following CERCLA pollutants:
(1) triaminotrinitrobenzenes, (2) trichlorotrinitrobenzene,
(3) ammonium perchlorate, and (3) tetryl, and also the following \
hazardous substaces: (1) trichlorobenzene, (2) toluene, (3) sulfuric
acid, and (4) nitric acid. !

Reference: 10, p. 6
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Documentation for Source Evaporation Ponds, Contaminants:

The 1991 RFI report stated that the present operator of the plant
(Hercules, Inc.) has never discharged effluent to the ponds and that
there are no records of past discharges.

During RFIs, sediment samples collected from the top 6 inches of the
evaporation pond revealing the following: (1) 3,080 ppm chromium,
(2) 2,260 ppm lead, (3) 1,770 ppm zinc, (4) 0.88 ppm
1,1,1-trichloroethane, (5) 0.24 ppm trichloroethane, and (6) 0.16
ppm toluene.

Reference: 11, p. 46; 17

Documentation for Source Pesticide Dump, Contaminants:

Extensive sampling has shown pesticide contamination of soils in
area G.

RFI sampling in 1992 showed the following; (1) DDE at 2,000 ppm in
sample B-2, which was collected from a depth of 0 to 6 inches,
(2) 2,400 ppm ODD in sample B-2, collected from a depth of 0 to 6
inches, (3) 28 ppm Endosulfan I in sample B-2, collected from a
depth of 0 to 6 inches, (4) 5.2 ppm heptachlor epoxide in sample
B-5, collected from a depth of 0 to 6 inches, (5) 3.0 ppm heptachlor
from sample B-5, collected from a depth of 0 to 6 inches, (6) 16 ppm
endrin sulfate in sample B-2, collected from a depth of 6 inches to
1 foot, (7) .064 ppm methoxychlor from sample R-29, and (8) 68 ppm
endrin in sample B-6, collected from a depth of 0 to 6 inches.

A 1988 report indicated that excavations near building 704 revealed:
a white substance that when analyzed measured 582,000 ppm DDT.

Sampling of the pesticide dump in 1985 showed the following
concentrations: (1) 299 ppm aldrin in a composite sample from a
depth of 3 feet, (2) 3,400 ppm dieldrin in a surface composite
sample, (3) 5,300 ppm of BHC, and (4) 50,000 toxaphene in a surface
composite sample.

Reference: 6, p. 4; 7, Tables 3-4 and 3-8; 29, Figure 2-3
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Documentation for Source Asbestos Pile, Contaminants:

The 1983 NACIP Confirmation Study states that the pile was pure
asbestos.

Reference: 9, p. 17

Documentation for Source Plating Tank Ditch , Contaminants:

The Part B permit application for Hercules - NWIRP McGregor lists
the following hazardous wastes for the conversion tank: (1) sulfuric
acid, (2) nitric acid, (3) chromium, (4) zinc, (5) iron, (6) lead,
and (7) aluminum. Any of these constituents may have been released
to the ditch.

Reference: 19, p. 2-b

Documentation for Source XRay Ditch , Contaminants:

Sediment sample 88069-01, collected on July 14, 1988, contained
12.73 mg/kg of silver. A water sample (88053-03) from the ditch
collected on March 15, 1988, contained 72.1 mg/L silver; however,
because the ditch is not an eligible surface water body under the
HRS, this sample cannot be included as a surface water sample in
this PreScore. Also, EP toxicity analysis of water and sediment
samples from the ditch showed that silver and chromium were present
Samples shown contamination along the full length of the ditch. In
fact, one sediment sample (88069-02), taken from Station Creek at
its confluence with the ditch, measured 11.05 mg/kg.

Reference: 1; 3, pp. 21 and 22; 24
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Source: 1 Explosives Disposal

Source Hazardous Waste Quantity Value: 27143.16

Hazardous Toxicity
Substance Value

Acetone 10
Aluminum 0
Asbestos 10000
Magnesium 0
Toluene 10
Trichloroethane, 1,1,1- 10
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Chromium 10000
Lead 10000
Toluene 10
Trichloroethane, 1,1,1- 10
Trichloroethane, 1,1,2- 1000
Zinc 10
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Source: 5 Pesticide Dump

Source Hazardous Waste Quantity Value: 15179.62

Hazardous
Substance

Toxicity
Value

ODD 100
DDE 100
DDT 1000
Dieldrin 10000
Endosulfan (I or II) 10000
Endosulfan sulfate 100
Endrin 10000
Heptachlor 1000
Heptachlor epoxide 10000
Hexachlorocyclohexane, delta- I
Methoxychlor 100
Toxaphene 1000
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Source: 6 Asbestos Pile

Source Hazardous Waste Quantity Value: 15441.18

Hazardous Toxicity
Substance Value

Asbestos 10000



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 117
SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT WASTE CHARACTERISTICS
Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Aluminum 0
Chromium 10000
Iron 0
Lead 10000
Nitric acid 100
Sulfuric acid 1000
Zinc 10
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Hazardous Toxicity
Substance Value

Chromium 10000
Silver 100
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Toxicity Factor: l.OOE+04

Sum of Source Hazardous Waste Quantity Values: 5.96E+04

Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 100
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Targets

Level I Population: 0.0 Value: 0.00

Level II Population: 0.0 Value: 0.00

Workers: 650.0 Value: 10.00

Documentation for Workers:

There are reportedly 650 people who work on the base; no one lives
on the facility.

Reference: 36

Resident Individual: Potentia Value: 0.00

Resources: YES Value: 5.00

Documentation for Resources:

Much of the NWIRP McGregor site is used for grazing cattle

Reference: 3, p. 17

Terrestial Sensitive Environment Value

- N/A and/or data not specified

Terrestrial Sensitive Environments Factor: 0.00
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Likelihooof Exposure

No. Source ID
Level of
Contamination

Attractiveness/
Accessibility

Area of Contain,
(sq. feet)

1
4
5
7
8

Explosives Disposal
Evaporation Ponds
Pesticide Dump
Plating Tank Ditch
XRay Ditch

Level
Level
Level
Level
Level

II
I
I
II
II

5
5
5
5
5

0
0

187200
0
0

Highest Attractiveness/Accessibility Value: 5
Sum of Eligible Areas Of Contamination (sq. feet): 187200
Area of Contamination Value: 40

Likelihood of Exposure Factor .Category: 5

Documentation for Attractiveness/Accessibility, Source Explosives Disposal

Area S, located on a military installation, is surrounded by a
barbed wire fence.

Reference: 11, p. 29

Documentation for Attractiveness/Accessibility, Source Pesticide Dump:

The pesticide contamination is centered in area G. This area, which
has a boundary fence, is located on a military facility, further
restricting access.

i
Reference: 11, p. 47
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Documentation for Attractiveness/Accessibility, Source Asbestos Pile:

NWIRP McGregor is a U.S. Navy-owned facility with limited public
access.

Reference:

Source Hazardous Substance
No.

Depth Concent
(ft.)

Cancer RFD Units

1
1
1
1
1
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
7
7
7
7
7
7
7
8
8

Acetone
Aibminam
Magnesium
Toluene
Trichloroethane, 1,1,1-
Chromium
Lead
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc
Aldrin
ODD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane, delta-
Met hoxychlor
Toxaphene
Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc
Chromium
Silver

< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
> 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2
< 2

0
0
0
0
0
3
2
1
8
2
1
3
2
2
5
3
2
1
6
3
5
5
6
5
0
0
0
0
0
0
0
0
1

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.1E+03

.3E+03

.6E-02

.8E-01

.4E-01

.8E+03

.OE+02

.4E+03

.OE+03

.8E+05

.4E+03

.8E+01

.6E+01

.8E+01

.OE+00

.2E+00

.3E+03

.4E-02

.OE+04

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.OE+00

.3E+01

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
1.
1.
3.
0.
0.
0.
1.
6.
0.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+01
OE+00
OE+00
4E+00
7E+00
7E+00
6E-02
OE+00
OE+00
OE+00
3E-01
4E-02
OE+00
OE+00
3E-01
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

5
0
0
1
5
2
0
1
5
2
1
0
0
0
2
2
2
0
1
2
7
0
2
0
0
2
0
0
0
0
1
2
2

.8E+04

.OE+00

.OE+00

.2E+05

.2E+04

.9E+03

.OE+00

.2E+05

.2E+04

.3E+03

.7E+05

.OE+00

.OE+00

.OE+00

.9E+02

.9E+01

.9E+01

.OE+00

.7E+02

.9E+02

.6E+00

.OE+00

.9E+03

.OE+00

.OE+00

.9E+03

.OE+00

.OE+00

.OE+00

.OE+00

.7E+05

. 9E+03

. 9E+03

ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
Ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
PPm
ppm
ppm .
ppm
PPm
ppm
ppm
Ppm
ppm
ppm
Ppm
ppm
ppm
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Documentation for Source Explosives Disposal, Contaminants:

Various organic solvents, in addition to ammonium perchlorate-based
and ammonium nitrate-based explosives, have been disposed of in this
burn area. However, no sampling data are currently available to
substantiate the presence of any hazardous constituents.

Among a long list of substances listed that been disposed of at the
area S burning grounds are the following hazardous substances: (1)
aluminum, (2) 1,1,1-trichloroethane, (3) toluene, (4) magnesium, (5)
acetone, and (6) asbestos.

Reference: 11, p. 29; 20, pp. 7, 8, and 9

Documentation for Source West Settling Ponds, Contaminants:

Discharges possibly included the following CERCLA pollutants:
(1) triaminotrinitrobenzenes, (2) trichlorotrinitrobenzene,
(3) ammonium perchlorate, and (3) tetryl, and also the following
hazardous substaces: (1) trichlorobenzene, (2) toluene, (3) sulfuric
acid, and (4) nitric acid.

Reference: 10, p. 6

Documentation for Source Evaporation Ponds, Contaminants:

The 1991 RFI report stated that the present operator of the plant
(Hercules, Inc.) has never discharged effluent to the ponds and that
there are no records of past discharges.

During RFIs, sediment samples collected from the top 6 inches of the
evaporation pond revealing the following: (1) 3,080 ppm chromium,
(2) 2,260 ppm lead, (3) 1,770 ppm zinc, (4) 0.88 ppm
1,1,1-trichloroethane, (5) 0.24 ppm trichloroethane, and (6) 0.16
ppm toluene.

Reference: 11, p. 46; 17
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Documentation for Source Pesticide Dump, Contaminants:

Extensive sampling has shown pesticide contamination of soils in
area G.

RFI sampling in 1992 showed the following; (1) DDE at 2,000 ppm in
sample B-2, which was collected from a depth of 0 to 6 inches,
(2) 2,400 ppm DDD in sample B-2, collected from a depth of 0 to 6
inches, (3) 28 ppm Endosulfan I in sample B-2, collected from a
depth of 0 to 6 inches, (4) 5.2 ppm heptachlor epoxide in sample
B-5, collected from a depth of 0 to 6 inches, (5) 3.0 ppm heptachlor
from sample B-5, collected from a depth of 0 to 6 inches, (6) 16 ppm
endrin sulfate in sample B-2, collected from a depth of 6 inches to
1 foot, (7) .064 ppm methoxychlor from sample R-29, and (8) 68 ppm
endrin in sample B-6, collected from a depth of 0 to 6 inches.

A 1988 report indicated that excavations near building 704 revealed
a white substance that when analyzed measured 582,000 ppm DDT.

Sampling of the pesticide dump in 1985 showed the following
concentrations: (1) 299 ppm aldrin in a composite sample from a
depth of 3 feet, (2) 3,400 ppm dieldrin in a surface composite
sample, (3) 5,300 ppm of BHC, and (4) 50,000 toxaphene in a surface
composite sample.

Reference: 6, p. 4; 7, Tables 3-4 and 3-8; 29, Figure 2-3

Documentation for Source Asbestos Pile, Contaminants:

The 1983 NACIP Confirmation Study states that the pile was pure
asbestos.

Reference: 9, p. 17
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Documentation for Source Plating Tank Ditch , Contaminants:

The Part B permit application for Hercules - NWIRP McGregor lists
the following hazardous wastes for the conversion tank: (1) sulfuric
acid, (2) nitric acid, (3) chromium, (4) zinc, (5) iron, (6) lead,
and (7) aluminum. Any of these constituents may have been released
to the ditch.

Reference: 19, p. 2-b

Documentation for Source XRay Ditch , Contaminants:

Sediment sample 88069-01, collected on July 14, 1988, contained
12.73 mg/kg of silver. A water sample (88053-03) from the ditch
collected on March 15, 1988, contained 72.1 mg/L silver; however,
because the ditch is not an eligible surface water body under the
HRS, this sample cannot be included as a surface water sample in
this PreScore. Also, EP toxicity analysis of water and sediment
samples from the ditch showed that silver and chromium were present.
Samples shown contamination along the full length of the ditch. In
fact, one sediment sample (88069-02), taken from Station Creek at
its confluence with the ditch, measured 11.05 mg/kg.

Reference: 1; 3, pp. 21 and 22; 24
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Source: 1 Explosives Disposal

Source Hazardous Waste Quantity Value: 27143.16

Hazardous Toxicity
Substance Value

Acetone 10
Aluminum 0
Asbestos 10000
Magnesium 0
Toluene 10
Trichloroethane, 1,1,1- 10
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Chromium 10000
Lead 10000
Toluene 10
Trichloroethane, 1,1,1- 10
Trichloroethane, 1,1,2- 1000
Zinc 10
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Source: 5 Pesticide Dump

Source Hazardous Waste Quantity Value: 15179.62

Hazardous Toxicity
Substance Value

DDD 100
DDE 100
DDT 1000
Dieldrin 10000
Endosulfan (I or II) . 10000
Endosulfan sulfate 100
Endrin 10000
Heptachlor 1000
Heptachlor epoxide 10000
Hexachlorocyclohexane, delta- 1
Methoxychlor 100
Toxaphene 1000
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Source: 6 Asbestos Pile

Source Hazardous Waste Quantity Value: 15441.18

Hazardous Toxicity
Substance Value

Asbestos 10000
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 0.00

Hazardous Toxicity
Substance Value

Aluminum 0
Chromium 10000
Iron 0
Lead 10000
Nitric acid 100
Sulfuric acid 1000
Zinc 10
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Hazardous Toxicity
Substance Value

Chromium 10000
Silver 100
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Toxicity Factor: . l.OOE+04

Sum of Source Hazardous Waste Quantity Values: 4.42E+04

Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 100
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Nearby Individual

Population within 1/4 mile: 0.0

Nearby Individual Value: 0.0

Population Within 1 Mile

Travel Distance Category Number of People Value

> 0 to 1/4 mile ' 0.0 0.0
> 1/4 to 1/2 mile 0.0 0.0
> 1/2 to 1 mile 0.0 0.0

Population Within 1 Mile Factor: 0.0

Documentation for Population > 0 to 1/4 mile Distance Category:

The nearby threat is to people who live or attend school within 1
mile of a source and the only people identified nearby the source
are workers at NWIRP McGregor.

Reference: 1
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OBSERVED RELEASE

Distance
No. Sample ID (miles) Level of Contamination

1 Emission Estimates 0.000 Level II

Sample Hazardous Substance Concent. NAAQS Cancer RFD Units
No.

1 Hydrochloric acid 0.OE+00 0.OE+00 0.OE+00 7.OE+00 g/m3
1 Toluene 0.OE+00 0.OE+00 0.OE+00 4.0E+02 g/m3
1 Trichloroethane, 1,1,1- 0.OE+00 0.OE+00 0.OE+00 0.OE+00 g/m3

Observed Release Factor: 550

Documentation for Sample Emission Estimates:

The Subpart X permit application submitted to the Texas Water
Commission estimated the emissions from the area S burn site as
(1) 28620.7 pounds of hydrochloric acid per year, (2) 5047.9 pounds
of 1,1,1-trichloroethane per year, and (3) 997 pounds of toluene
per year.

Although CERCLA does exempt certain releases, it does not exclude
federally permitted releases.

Reference: 20, pp. 12 and 14; 25
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Gas Migration Potential

GAS POTENTIAL TO RELEASE
Gas Gas Gas

Gas Source Migrtn. Potential
Contain.Type Potent. to Rel.

Source ID

Explosives Disposal
Evaporation Ponds
Pesticide Dump

Source Value
Type (A)

Waste Pile 10
Surface Impoundment 10
Contaminated Soil 10

Value
(B)

17
28
19

Value
(C)

17
17
11

Sum
(B+C)

34
45
30

Value
A(B+C)

340
450
300

Gas Potential to Release Factor: 450

Documentation for Gas Containment, Source Explosives Disposal:

The facility actively burns off-spec material. Although the Texas
Air Control Board granted written permission to burn waste
propellants and explosive-contaminated material in the early 1970's,
such activity provides an opportunity for transport of contaminants
through the air.

Reference: 11, pp. 29 and 33

Documentation for Source Type, Source Explosives Disposal:

Since 1942, area S has been used as the official burning ground for
material generated by the plant that fails to meet specifications. ,
Materials reportedly disposed of in this area include (1) toluene, :
(2) 1,1,1-trichloroethane, (3) chlorinated benzene, (4) ammonium '
perchlorate-based explosives, (5) ammonium nitrate-based explosives,
(6) solvents contaminated with explosives during manufacturing and
cleanup operations, and (7) contaminated paper and rags used during
cleanup operations. Area S is about 4,800 feet in diameter; it is
encirlced by a barbed wire fence. The actual burn operations are
conducted nearthe center of area S in a clay-lined, bermed area.
Over the years the facility's philosophy has evolved from burning
all forms of waste to burning only hazardous wastes. Most of the
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waste burned is explosive waste, for which open burning is the
safest method of disposal.

Reference: 11, p. 29 and Figure 4-2; 20, Section IX p. 1, 7, 8, 9

Documentation for Gas Containment, Source West Settling Ponds:

There is no barrier to prevent contaminants from entering the
atmosphere.

Reference: 10, p. 6

Documentation for Source Type, Source West Settling Ponds:

Area F has two sets of settling ponds, which date to 1953. The west
settling ponds receive discharge from assembly and production
facilities, which have included buildings F-611, 614, 617, and 620.
Discharge from these buildings flowed to the ponds through a network
of covered concrete flumes. An outfall from the ponds drained into
a tributary that flowed into Harris Creek. The ponds were formed by
excavations into the underlying limestone bedrock, with an 8-inch
layer of sand covering the bottom and berms on the perimeters.
Closure efforts for these ponds began in December 1982. These
efforts, concluded by 1984, included removing the contaminated
soil to a landfill in area S. The soil was contaminated with
triaminotrinitrobenzene, a CERCLA pollutant. The soil was
determined to be nonhazardous, because it did not exhibit any of the
hazardous characteristics defined by the Resource Conservation and
Recovery Act.

Reference: 11, pp. 6, 8, 10, and 39 to 42, and Figure 2-1; 19, p. A.3 .
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Documentation for Gas Containment, Source Acid Contamination :

There is no cover on this area, and any contamination would be at or
near the surface. However, the source does not meet the minimum
size requirement and, is therefore, assigned a containment value of
0.

Reference: 11, p. 43

Documentation for Source Type, Source Acid Contamination :

This site is located in area R, which was used mainly for testing
rocket motors. Every other year, starting in the early 1970's and
continuing until 1983, 15 to 20 gallons of acid waste, generated
during the acid etching of steel motor cases, were dumped on the
ground behind building R-1601.

Reference: 11, pp. 42 and 43

Documentation for Gas Containment, Source Evaporation Ponds:

There is no coverage and contamination is likely at or near the
surface.

Reference: 5, p. 308, 17

Documentation for Source Type, Source Evaporation Ponds:
!

These two evaporation ponds are located in area M. Since World i
War II, area M has been used to manufacture various types of rocket
motors and propellant. Buildings M-1229 and M-1230 each contain a
300-gallon Baker Perkins mixer to blend propellant components.
Propellants were processed in buildings M-1227 and 1237. Buildings
M-1217, 1219, 1224, and 1227 were involved in casting, curing, and
assembling motors.
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Wastewater generated by propellant processing activities in
buildings M-1217 and M1227 was discharged into two small evaporation
ponds located between the buildings.

Reference: 11, pp. 43 and 46, and figure 4-8

Documentation for Gas Containment, Source Pesticide Dump:.

Contaminants are located at or near the surface, with no controls to
prevent fugitive emissions.

Reference: 7, Tables 3-1 to 3-12

Documentation for Source Type, Source Pesticide Dump:

The part of the facility now referred to as area G was originally
the ammonium nitrate area when the Air Force began operations in
1942. Following World War II, from 1948 to 1952, area G was owned
by Geigy Chemical Company. During that time, the company conducted
pesticide-blending operations. Large amounts of pesticide have come
to be located on the ground in area G. As early as 1978, the U.S.
Navy was aware of pesticide contamination in the pesticide dump
located in the western section of area G. During 1984, seven
truckloads of contaminated soil were removed from the area to a
licensed commercial landfill in Emelle, Alabama. A 1988 report
indicated that during excavation activities in area G, a layer of
white crystalline material, 1/4 to 4 inches thick, located from 4
to 6 inches below the surface, was discovered. The area of
contamination measured about 17 by 60 feet, and an sample contained
582,000 ppm of DDT.
building 703.

Reference: 6, pp. 1, 4, and 5; 7, p. 2-3; 29, Figure 2-3
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Documentation for Gas Containment, Source Asbestos Pile:

The asbestos waste pile contains only asbestos, terefore, it
contains no contaminant with potential to release as a gas.

Reference: 9, p. 17

Documentation for Source Type, Source Asbestos Pile:

This asbestos disposal site, used by the Union Asbestos Company, was
in operation from just after World War II until the early 1950's.
This pile is west of building L-1149 in the southwestern portion of
area L. Drainage from the pile flows into a culvert that drains
into a tributary of South Bosque River. A softball-sized piece of
asbestos was found in the drainageway south of the disposal site.

In 1986, this site was closed in accordance with the requirements of
the Texas Department of Water Resources (TDWR). Closure included
(1) placing at least 2-1/2 feet of soil cover over the pile,
(2) grading the landfill to facilitate drainage, and (3) seeding the
cover to minimize erosion.

Reference: 10, pp. 13 and 14; 19, p. A.5

Documentation for Gas Containment, Source Plating Tank Ditch :

Any contamination would be at or near the surface in this open
ditch.

Reference: 11, pp. 56 and 58
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Documentation for Source Type, Source Plating Tank Ditch :

Various spent process solutions have been sent to a tank behind the
building, where sodium bisulfite has been added to reduce excess
hexavalent chromium to its trivalent state. Metal parts are treated
and coated in building M-1206. Subsequently, calcium hydroxide has
been added, producing calcium sulfate, an insoluble salt, which
precipitates out of solution. The liquid solution was then
discharged to the drainage ditch behind the treatment tank. This
ditch runs north and empties into the stock pond. In addition to the
normal tank effluent, unspecified quantities of wastewater, produced
by a steel passivation process using nitric acid and sodium
dichromate, were discharged to the drainage ditch without treatment.
The Hercules, Inc. 1988 Part B permit application listed the
plating waste treatment tank as inactive and pending closure.

Reference: 11, pp. 56 and 58; 19, p. 2-b

Documentation for Gas Containment, Source XRay Ditch :

With contamination being at or near the surface, there is little or
no coverage to prevent migration into the air column.

Reference: 11, p. 36

Documentation for Source Type, Source XRay Ditch :

In 1963, Rocketdyne (the • operating contractor at the time),
built building M-1228 to house x-ray equipment for the ;

nondestructive testing of rocket motors. Original equipment '
included a 13-MEV LINAC and a GE 1000-KV x-ray machine. Currently,'
Hercules, Inc., operates a 2-MEV LINAC and a Varain 200 x-ray
machine. Process liquids used during film developing were
historically discharged to this adjacent ditch. This ditch flows
west into Station Creek, which eventually merges into the Brazos
River. In 1979, a silver recovery unit was installed to reclaim
silver from the effluent stream prior to discharge. Discharges were
later allowed under an NPDES permit. In January 1988, Hercules,
Inc., replaced the silver recovery unit with a new recirculating
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system, which effectively eliminated hazardous waste discharge to
the ditch.

Reference: 11, p. 34
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Source: Explosives Disposal

Gaseous Hazardous Substance
Hazardous Substance Gas
Migration Potential Value

Acetone
Toluene
Trichloroethane, 1,1,1-

17
17
17

Average of Gas Migration Potential Value for 3 Hazardous Substances: 17.000

Gas Migration Potential Value From Table 6-7: 17
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Source: West Settling Ponds
Hazardous Substance Gas

Gaseous Hazardous Substance Migration Potential Value

Average of Gas Migration Potential Value for 3 Hazardous Substances: 0.000

Gas Migration Potential Value From Table 6-7: ' 0
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Source: Acid Contamination
Hazardous Substance Gas

Gaseous Hazardous Substance Migration Potential Value

Average of Gas Migration Potential' Value for 3 Hazardous Substances: 0.000

Gas Migration Potential Value From Table 6-7: 0
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Source: Evaporation Ponds

Gaseous Hazardous Substance
Hazardous Substance Gas
Migration Potential Value

Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-

17
17
17

Average of Gas Migration Potential Value for 3 Hazardous Substances: 17.000

Gas Migration Potential Value From Table 6-7: 17
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Source: Pesticide Dump

Gaseous Hazardous Substance
Hazardous Substance Gas
Migration Potential Value

Aldrin
DDD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane, delta-
Met hoxychlor
Toxaphene

11
6
6
6
6
11
17
6
11
11
6
6
6

Average of Gas Migration Potential Value for 3 Hazardous Substances: 13.000

Gas Migration Potential Value From Table 6-7: 11
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Source: Asbestos Pile
Hazardous Substance Gas

Gaseous Hazardous Substance Migration Potential Value

Average of Gas Migration Potential Value for 3 Hazardous Substances: 0.000

Gas Migration Potential Value From Table 6-7: 0
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Source: Plating Tank Ditch
Hazardous Substance Gas

Gaseous Hazardous Substance Migration Potential Value

Average of Gas Migration Potential Value for 3 Hazardous Substances: 0.000

Gas Migration Potential Value From Table 6-7: 0
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Source: XRay Ditch
Hazardous Substance Gas

Gaseous Hazardous Substance Migration Potential Value

Average of Gas Migration Potential Value for 3 Hazardous Substances: 0.000

Gas Migration Potential Value From Table 6-7: 0
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Particulate Migration Potential
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PARTICULATE POTENTIAL TO RELEASE

Source ID

Explosives Disposal
Evaporation Ponds
Pesticide Dump
Asbestos Pile
Plating Tank Ditch
XRay Ditch

Source
Type

Waste Pile
Surface Impoundment
Contaminated Soil
Waste Pile
Surface Impoundment
Surface Impoundment

Partic
Contaii
Value
(A)

10
10
10
10
10
10

Partic
. Source
i.Type
Value
(B)

30
0

22
28
0
0

.Partic
Migrtn
Potent
Value
(C)

0
0
0
0
0
0

.

Sum
(B+C)

30
0

22
28
0
0

Partic .
Potential
to Rel.
Value
A(B+C)

300
0

220
280
0
0

Particulate Potential to Release Factor: 300

Documentation for Source Type, Source Explosives Disposal:

Since 1942, area S has been used as the official burning ground for
material generated by the plant that fails to meet specifications.
Materials reportedly disposed of in this area include (1) toluene,
(2) 1,1,1-trichloroethane, (3) chlorinated benzene, (4) ammonium
perchlorate-based explosives, (5) ammonium nitrate-based explosives,
(6) solvents contaminated with explosives during manufacturing and
cleanup operations, and (7) contaminated paper and rags used during
cleanup operations. Area S is about 4,800 feet in diameter; it is
encirlced by a barbed wire fence. The actual burn operations are
conducted near the center of area S in a clay-lined, bermed area.
Over the years the facility's philosophy has evolved from burning
all forms of waste to burning only hazardous wastes. Most of the
waste burned is explosive waste, for which open burning is the
safest method of disposal.

i

Reference: 11, p. 29 and Figure 4-2; 20, Section IX p. 1, 7, 8, 9
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Documentation for Source Type, Source West Settling Ponds:

Area F has two sets of settling ponds, wich date to 1953. The west
settling ponds receive discharge from assembly and production
facilities, which have included buildings F-611, 614, 617, and 620.
Discharge from these buildings flowed to the ponds through a network
of covered concrete flumes. An outfall from the ponds drained into
a tributary that flowed into Harris Creek. The ponds were formed by
excavations into the underlying limestone bedrock, with an 8-inch
layer of sand covering the bottom and berms on the perimeters.
Closure efforts for these ponds began in December 1982. These
efforts, concluded by 1984, included removing the contaminated
soil to a landfill in area S. The soil was contaminated with
triaminotrinitrobenzene, a CERCLA pollutant. The soil was
determined to be nonhazardous, because it did not exhibit any of the
hazardous characteristics defined by the Resource Conservation and
Recovery Act.

Reference: 11, pp. 6, 8, 10, and 39 to 42, and Figure 2-1; 19, p. A.3

Documentation for Source Type, Source Acid Contamination :

This site is located in area R, which was used mainly for testing
rocket motors. Every other year, starting -in the early 1970's and
continuing until 1983, 15 to 20 gallons of acid waste, generated
during the acid etching of steel motor cases, were dumped on the
ground behind building R-1601.

Reference: 11, pp. 42 and 43

Documentation for Source Type, Source Evaporation Ponds:

These two evaporation ponds are located in area M. Since World
War II, area M has been used to manufacture various types of rocket
motors and propellant. Buildings M-1229 and M-1230 each contain a
300-gallon Baker Perkins mixer to blend propellant components.
Propellants were processed in buildings M-1227 and 1237. Buildings
M-1217, 1219, 1224, and 1227 were involved in castig, curing, and
assembling motors.
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Wastewater generated by propellant processing activities in
buildings M-1217 and M1227 was discharged into two small evaporation
ponds located between the buildings.

Reference: 11, pp. 43 and 46, and figure 4-8

Documentation for Particulate Containment, Source Pesticide Dump: '

The contaminants are located at or near the surface, with no
controls to prevent fugitive emmisions.

Reference: 7, Tables 3-1 to 3-12

Documentation for Source Type, Source Pesticide Dump:

The part of the facility now referred to as area G was originally
the ammonium nitrate area when the Air Force began operations in
1942. Following World War II, from 1948 to 1952, area G was owned
by Geigy Chemical Company. During that time, the company conducted
pesticide-blending operations. Large amounts of pesticide have come
to be located on the ground in area G. As early as 1978, the U.S.
Navy was aware of pesticide contamination in the pesticide dump
located in the western section of area G. During 1984, seven
truckloads of contaminated soil were removed from the area to a
licensed commercial landfill in Emelle, Alabama. A 1988 report
indicated that during excavation activities in area G, a layer of
white crystalline material, 1/4 to 4 inches thick, located from 4
to 6 inches below the surface, was discovered. The area of
contamination measured about 17 by 60 feet, and an sample contained
582,000 ppm of DDT. :

building 703.

Reference: 6, pp. 1, 4, and 5; 7, p. 2-3; 29, Figure 2-3
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Documentation for Particulate Containment, Source Asbestos Pile:

The asbestos waste pile was not originally covered, but a 1986 memo
indicated that a minimum 2.5 feet of cover had been placed on the
site. The area is vegetated but does not have a cover resistant to
gas migration; therefore, the containment value is 10.

Reference: 9, p. 17; 19, p. A.5

Documentation for Source Type, Source Asbestos Pile:

This asbestos disposal site, used by the Union Asbestos Company, was
in operation from just after World War II until the early 1950's.
This pile is west of building L-1149 in the southwestern portion of
area L. Drainage from the pile flows into a culvert that drains
into a tributary of South Bosque River. A softball-sized piece of
asbestos was found in the drainageway south of the disposal site.

In 1986, this site was closed in accordance with the requirements of
the Texas Department of Water Resources (TDWR). Closure included
(1) placing at least 2-1/2 feet of soil cover over the pile,
(2) grading the landfill to facilitate drainage, and (3) seeding the
cover to minimize erosion.

Reference: 10, pp. 13 and 14; 19, p. A.5

Documentation for Source Type, Source Plating Tank Ditch :

Various spent process solutions have been sent to a tank behind the
building, where sodium bisulfite has been added to reduce excess
hexavalent chromium to its trivalent state. Metal parts are treated
and coated in building M-1206. Subsequently, calcium hydroxide has
been added, producing calcium sulfate, an insoluble salt, which >
precipitates out of solution. The liquid solution was then
discharged to the drainage ditch behind the treatment tank. This
ditch runs north and empties into the stock pond. In addition to the
normal tank effluent, unspecified quantities of wastewater, produced
by a steel passivation process using nitric acid and sodium
dichromate, were discharged to the drainage ditch without treatment.
The Hercules, Inc. 1988 Part B permit application listed the
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plating waste treatment tank as inactive and pending closure.

Reference: 11, pp. 56 and 58; 19, p. 2-b

Documentation for Source Type, Source XRay Ditch :

In 1963, Rocketdyne (the operating contractor at the time)
built building M-1228 to house x-ray equipment for the
nondestructive testing of rocket motors. Original equipment
included a 13-MEV LINAC and a GE 1000-KV x-ray machine. Currently,
Hercules, Inc., operates a 2-MEV LINAC and a Varain 200 x-ray
machine. Process liquids used during film developing were
historically discharged to this adjacent ditch. This ditch flows
west into Station Creek, which eventually merges into the Brazos
River. In 1979, a silver recovery unit was installed to reclaim
silver from the effluent stream prior to discharge. Discharges were
later allowed under an NPDES permit. In January 1988, Hercules,
Inc., replaced the silver recovery unit with a new recirculating
system, which effectively eliminated hazardous waste discharge to
the ditch.

Reference: 11, p. 34
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Source: Explosives Disposal

Particulate Hazardous Substance

Aluminum
Asbestos
Magnesium
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Source: West Settling Ponds

Particulate Hazardous Substance
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Source: Acid Contamination

Particulate Hazardous Substance
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Source: Evaporation Ponds

Particulate Hazardous Substance

Chromium
Lead
Zinc
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Source: Pesticide Dump

Particulate Hazardous Substance

Aldrin
DDD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane, delta-
Methoxychlor
Toxaphene
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Source: Asbestos Pile

Particulate Hazardous Substance

Asbestos
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Source: Plating Tank Ditch

Particulate Hazardous Substance

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc
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Source: XRay Ditch

Particulate Hazardous Substance

Chromium
Silver
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Source: 1 Explosives Disposal

Source Hazardous Waste Quantity Value: 36923.08

Hazardous Substance

Acetone
Aluminum
Asbestos
Magnesium
Toluene
Trichloroethane, 1,1,1-

Toxicity
Value

10
100

10000
100
10
10

Gas
Mobility
Value

1. OOE+00
NA
NA
NA
1. OOE+00
1. OOE+00

Particulate
Mobility
Value

NA
2.00E-05
2.00E-05
2.00E-05

NA
NA

Toxicity/
Mobility
Value

1. OOE+01
2. OOE-03
2. OOE-01
2. OOE-03
1. OOE+01
1. OOE+01
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Source: 2 West Settling Ponds

Source Hazardous Waste Quantity Value: 1192.31

Hazardous Substance Toxicity Gas Particulate Toxicity/
Value Mobility Mobility Mobility

Value Value Value
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Source: 4 Evaporation Ponds

Source Hazardous Waste Quantity Value: 461.54

Hazardous Substance Toxicity
Value

Gas
Mobility
Value

Particulate
Mobility
Value

Toxicity/
Mobility
Value

Chromium
Lead
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Zinc

10000
10000

10
10

1000
10

NA
NA
1.OOE+00
1.OOE+00
1.OOE+00
NA

2.00E-05
2.00E-05
NA
NA
NA
2.00E-05

2.OOE-01
2.OOE-01

OOE+01
OOE+01
OOE+03

1
1,
1,
2.00E-04
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Source: 5 Pesticide Dump

Source Hazardous Waste Quantity Value: 15179.62

Hazardous Substance Toxicity
Value

Aldrin
DDD
DDE
DDT
Dieldrin
Endosulfan (I or II)
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane, delta-
Met hoxychlor
Toxaphene

10000
100
100

1000
10000
10000
100

10000
1000
10000

1
100
1000

Gas
Mobility
Value

2. OOE-02
2. OOE-03
2. OOE-03
2. OOE-03
2. OOE-03
2. OOE-03
1. OOE+00
2. OOE-03
2. OOE-02
2. OOE-02
2. OOE-02
2. OOE-03
2. OOE-03

Particulate Toxicity/
Mobility Mobility
Value Value

2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05
NA
2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05

2. OOE+02
2. OOE-01
2. OOE-01
2. OOE+00
2. OOE+01
2. OOE+01
1. OOE+02
2. OOE+01
2. OOE+01
2. OOE+02
2. OOE-02
2. OOE-01
2. OOE+00
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Source: 6 Asbestos Pile

Source Hazardous Waste Quantity Value: 40384.62

Hazardous Substance Toxicity Gas Particulate Toxicity/
Value Mobility Mobility Mobility

Value Value Value

Asbestos 10000 NA 2.00E-05 2.OOE-01
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Source: 7 Plating Tank Ditch

Source Hazardous Waste Quantity Value: 191.85

Hazardous Substance

Aluminum
Chromium
Iron
Lead
Nitric acid
Sulfuric acid
Zinc

Toxicity
Value

100
10000
100

10000
100

1000
10

Gas
Mobility
Value

NA
NA
NA
NA
NA
NA
NA

Particulate
Mobility
Value

2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05
2.00E-05

Toxicity/
Mobility
Value

2. OOE-03
2. OOE-01

2. OOE-03
2. OOE-01
2. OOE-03
2. OOE-02
2.00E-04
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Source: 8 XRay Ditch

Source Hazardous Waste Quantity Value: 1875.00

Hazardous Substance Toxicity Gas Particulate Toxicity/
Value Mobility Mobility Mobility

Value Value Value

Chromium 10000 NA 2.00E-05 2.OOE-01
Silver 100 NA 2.00E-05 2.OOE-03
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Hazardous Substances Found in an Observed Release

Sample Observed Release
ID Hazardous Substance

Particulate
Toxicity/
Mobility Value

Gas
Toxicity/
Mobility Value

1 Hydrochloric acid
1 Toluene
1 Trichloroethane, 1,1,1-

N.A.
1.OOE+01
1.OOE+01

2.OOE+01
N.A.
N.A.
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Toxicity/Mobility Value from Source Hazardous Substances: 1.OOE+03

Toxicity/Mobility Value from Observed Release Hazardous
Substances: 2.OOE+01

Toxicity/Mobility Factor: 100E+03

Sum of Source Hazardous Waste Quantity Values: 9.62E+04

Hazardous Waste Quantity Factor: 10000

Waste Characteristics Factor Category: 56
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Actual Contamination

No. Sample ID
Distance
(miles) Level of Contamination

1 Emission Estimates

Sample Hazardous Substance
No.

0.000 Level II

Concent. NAAQS Cancer RFD Units

1 Hydrochloric acid 0.OE+00 0.OE+00 0.OE+00
1 Toluene 0.OE+00 0.OE+00 0.OE+00
1 Trichloroethane, 1,1,1- 0.OE+00 0.OE+00 0.OE+00

7.OE+00 g/m3
4.0E+02 g/m3
0.OE+00 g/m3

Documentation for Sample Emission Estimates:

The Subpart X permit application submitted to the Texas Water
Commission estimated the emissions from the area S burn site as
(1) 28620.7 pounds of hydrochloric acid per year, (2) 5047.9 pounds
of 1,1,1-trichloroethane per year, and (3) 997 pounds of toluene
per year.

Although CERCLA does exempt certain releases, it does not exclude
federally permitted releases.

Reference: 20, pp. 12 and 14; 25

Distance Categories Subject to Level I

- N/A and/or data not specified

Population Value

Level I Contaminantion Factor: 0.0

Distance Categories Subject to Level II Population

Onsite 0.0

Level II Contaminantion Factor:

Value

.0

0.0

Potential Contamination
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Distance Categories Subject
to Potential Contamination Population
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Value

0 to 1/4 mile
1/4 to 1/2 mile
1/2 to 1 mile
1 to 2 miles
2 to 3 miles
3 to 4 miles

1885.0
1092.0
1518.0
1031.0
200.0
210.0

40.8000
8.8000
2.6000
0.8000
0.0400
0.0200

Potential Contaminantion Factor: 53.0000

Documentation for Population Onsite Distance Category:

There are 650 workers at the facility; all apparently live outside
of the facility. The number of people that actually work at or near
area S has not been documented.

Reference: 15

Documentation for Population > 0 to 1/4 mile Distance Category:

The estimates of population were determined by using U.S. Census
Bureau data. All population per distance estimates were determined
from the base boundary, which provides a conservative estimate
compared to population per distance estimates using the actual
sources on the facility. The 650 people working on the base were
counted in this category.

Reference: 16, p. 1 !



PREscore 2.0 - PRESCORE.TCL File 05/11/93 PAGE: 174
AIR PATHWAY TARGETS

Naval Weapons Industrial Reserve Plant, McGregor, Texas - 11/01/93

Nearest Individual Factor

Level of Contamination: Potential
Distance in miles: 0 to 1/8

Nearest Individual Value: 20

Resources

Resource Use: NO

Resource Value: 0

Documentation for Resources:

Much of the base is used to graze livestock; however, this activity
is excluded from the definition of a resource in the air migration
pathway.

Reference: 1; 3, p. 17
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Actual Contamination, Sensitive Environments

Sensitive
Distance Environment

Sensitive Environment (miles) Value

- N/A and/or data not specified

Actual Contamination, Wetlands

Distance Wetland Wetland
Category Acreage Acreage Value

- N/A and/or data not specified

Sensitive Environments Actual Contamination Factor: 0.000
(Sum of Sensitive Environments + Wetlands Values)
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Potential Contamination, Sensitive Environments

Sensitive Environment

- N/A and/or data not specified

Sensitive
Distance Environment Distance Weighted
(miles) Value Weight Value/10

Potential Contamination, Wetlands

Distance
Category

Wetland
Acreage

Wetland Distance Weighted
Acreage Value Weight Value/10

25.0 0.0014> 3 to 4 miles 10.0

Total Wetland Acreage: 10.0

Sum of Wetland Weighted Acreage Values/10

0.004

0.004

Sensitive Environment Potential Contamination Factor: 0.004

Documentation for Sensitive Environment Wetlands 2:

Wetlands 2, 3, and 4 can be found on the National Wetlands Inventory
Map based on the USGS 7.5-minute map, McGregor Quadrangle. The
wetlands are along Harris Creek. The acreage was estimated, and the
distance was measured from the area S burn pit, the major source of,
air contamination on the NWIRP McGregor site. i

Reference: 12
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT - McGregor, Texas
REFERENCE LOG

SITE;; IX& Naval Weapons Industrie Reserve

EPA IDENTIFICATION NUMBERj TX5H7M24708

IX3C ATlONs

REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE

1 U.S. Environmental Protection Agency (EPA). 1990. Forty Code of Federal
Regulations (40 CFR) Appendix A to Part 300, Hazard Ranking System HRS, Final
Rule. December 14.

2 U.S. EPA, Office of Solid Waste and Emergency Response. 1992. HRS Guidance
Manual. November.

3 U.S. Southern Division Naval Facilities Engineering Command. 1990. Preliminary
Assessment Report for Site 16 - Area "M" Outfall Ditch. January.

4 U.S. Department of Commerce. 1963. Technical Paper No. 40, Rainfall Frequency
Atlas of the United States for Durations of 30 Minutes to 24 Hours and Return
Periods From 1 to 100 Years. January.

5 U.S. Southern Division Naval Facilities Engineering Command. 1991. Memo from
Charlie Black to Jeff Bennett. October 30.

6 U.S. Southern Division Naval Facilities Engineering Command Environmental Branch
Utilities Division. 1988. SOUTHNAVFACENGCOM Survey of Area G - East of
Building 704 Naval Weapons Industrial Reserve Plant (NWIRP) McGregor, Texas.
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 300

[FRL-3730-8]

RIN 20SO AG73

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (EPA) is adopting revisions to
the Hazard Ranking System (HRS), the
principal mechanism for placing sites on
the National Priorities List (NPL). The
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardous waste
sites and make the HRS more accurate
in assessing relative potential risk.
These revisions comply with other
statutory requirements in the Superfund
Amendments and Rcauthorization Act
of 1986 (SARA).
DATES: Effective date March 14.1991. As
discussed in Section III H of this
preamble, comments are invited on the
addition of specific benchmarks in the
air and soil exposure pathways until
January 14.1991.
ADDRESSES: Documents related to this
rulemaking are available at and
comments on the specific benchmarks in
the air and soil exposure pathways may
be mailed to the CERCLA Docket Office.
OS-245, U.S. Environmental Protection
Agency. Waterside Mall. 401M Street.
SW. Washington. DC 20460. phone 202-
382-3046. Please send four copies of
comments. The docket is available for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federal holidays. The docket
number is 105NCP-HRS."
FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz.
Hazardous Site Evaluation Division.
Office of Emergency and Remedial
Response. OS-230, U.S. Environmental
Protection Agency. 401 M Street. SW.
Washington. DC 20460, or the Superfund
Hotline at 800-424-9346 (in the
Washington. DC area. 202-382-3000).
SUPPLEMENTARY INFORMATION:

Table of Contents
I. Background
II. Overview of the Final Rule
III. Discussion of Comments

A. Simplification
D. HRS Structure issues
C. Hazardous Waste Quantity
D. Toxicity
E. Radionuclides
F. Mobility/Persistence

C. Observed Release
H. Benchmarks
I. Use Factors
J. Sensitive Environments
K. Use of Available Data
L. Ground Water Migration Pathway
M. Surface Water Migration Pathway
N. Soil Exposure Pathway
O. Air Migration Pathway
P. Large Volume Wastes
Q. Consideration of Removal Actions

(Current Versus Initial Conditions)
R. Cutoff Score

IV. Section-by-Section Analysis of the Rule
Changes

V. Required Analyses
A. Executive Order No. 12291
B. Regulatory Flexibility Analysis
C. Paperwork Reduction Act
D. Federalism Implications

I. Background
In 1980, Congress enacted the

Comprehensive Environmental
Response. Compensation, and Liability
Act (CERCLA) (42 U.S.C. 9601 et seq.),
commonly called the Superfund. in
response to the dangers posed by
uncontrolled releases of hazardous
substances, contaminants, and
pollutants. To implement section
105(8)(A) of CERCLA and Executive
Order 12316 (46 FR 42237. August 20.
1981), the U.S. Environmental Protection
Agency (EPA) revised the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP). 40 CFR part
300, on July 16.1982 (47 FR 31180), with
later revisions on September 16.1985 (50
FR 37624). November 20.1985 (50 FR
47912). and March 8.1990 (55 FR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollutants, or contaminants.

Section 105(8)(A) of CERCLA (now
section 105(a)(8)(A)) requires EPA to
establish:

Criteria for determining priorities among
releases or threatened releases fof hazardous
substances) throughout the United States for
the purpose of taking remedial action and. to
the extent practicable taking into account the
potential urgency of such action, for the
purpose of taking removal action. Criteria
and priorities * * * shall be based upon the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at risk, the hazard potential of the hazardous
substances at such facilities, the potential for
contamination of drinking water supplies, the
potential for direct human contact, (and) the
potential for destruction of sensitive
ecosystems ' ' '.

To meet this requirement and help set
priorities. EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP (47 FR 31180. July 16.1902). The
HRS is a scoring system used to assess
the relative threat associated with
actual or potential releases of hazardous

substances at sites. The HRS is the
primary way of determining whether a
site is to be included on the National
Priorities List (NPL), the Agency's list of
sites that are priorities for long-term
evaluation and remedial response, and
is a crucial part of the Agency's program
to address the identification of actual
and potential releases. (Each State can
nominate one site to the NPL as a State
top priority regardless of its HRS score:
sites may also be added in response to a
health advisory from the Agency for
Toxic Substances and Disease Registry
(see NCP. 40 CFR 300.425(c)(3)).) Under
the original HRS. a score was
determined for a site by evaluating three
migration pathways—ground water,
surface water, and air. Direct contact
and fire and explosion threats were also
evaluated to determine the need for
emergency actions, but did not enter
into the decision on whether to place a
site on the NPL

In 1988, Congress enacted the
Superfund Amendments and
Reauthorization Act of 1986 (SARA)
(Pub. L. 99-499), which added section
105(c)(l) to CERCLA. requiring EPA to
amend the HRS to assure "to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
human health and the environment
posed by sites and facilities subject to
review." Congress, in its Conference
Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:

This standard is to be applied within the
context of the purpose for the National
Priorities List; i.e.. identifying for the States
and the public those facilities and sites which
appear to warrant remedial actions. • * *
This standard does not however, require the
Hazard Ranking System to be equivalent to
detailed risk assessments, quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites as accurately as the Agency believes is ,
feasible using information from preliminary
assessments and site inspections ' * * '
Meeting this standard docs not require long-
term monitoring or an accurate determination i
of the full nature and extent of contamination I
at sites or the projected levels of exposure
such as might be done during remedial .
investigations and feasibility studies. This ;
provision is intended to ensure that the ''
Hazard Ranking System performs with a
degree of accuracy appropriate to its role in ,
expeditiously identifying candidates for I
response actions. (H.R. Rep. No. 962.99th
Cong.. 2nd Sess. at 199-200 (1986))

Section 105(c)(2) further specifies that
the HRS appropriately assess the human
health risks associated with actual or
potential contamination of surface
waters used for recreation or drinking



REFERENCE 2



United States
Environmental Protection
Agency

Office of Solid Waste
and Emergency
Response

Publication 9345.1 -07
PB92-963377
EPA 540-R-92^026
November 1992

Superfund

P/EPA Hazard Ranking System
Guidance Manual



REFERENCE 3



JANUARY 1990

PRELIMINARY ASSESSMENT REPORT

FOR SITE 16

AREA "M" OUTFALL DITCH

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
MCGREGOR, TX 76657

EPA

IDENTIFICATION: TX 9170024708

SOUTHERN DIVISION j

NAVAL FACILITIES ENGINEERING COMMAND

CHARLESTON, S.-C. 29411

Release of ..this Document requires
prior notification of the Chief Official

of the Studied Activity



POTENTIAL HAZARDOUS WASTE SITE
PftUJUMAKY AUU4MCMT

PART1 • MTI MFOftMATON AMO AUUSUEMT
UtTI»TllOJKTl
TX

•."•rri NAMC ANO IOCATWH

NWIRP. SITE 16 JOHNSON DRTV<SON DRTVF

I 7fifi57 I MCI PM C R TX I 7fifi57 I MPI FNNfiN/rnpvnnMfc&hMT

***™ IAITTUM
3-i°25.' ILD.IT I 87^2. .51 Q.a.QT

Site 16 - 1s located in area M near the Southwest corner of the facility In
Coryell County, Texas.

•U

U. S. NAVY
et»TWCT<»» •.•**+•

N/A
M&Tt

WASHJNGTON M, (202) 692-0094

HERCULES INCORPORATED

•̂ •̂ MH^WhMtTMn

JOHNSON DRIVE
Man

TX 7S657 6171840-2811

C A PMVATf S • rtOCIUh. JL

Cr OTMCN _^_________
ce.
00

CO.COUMTV OLMMC9M.

2* DATC MCtrvto 8 . 1980 - s
MO-*« 0»« •!••

•o»m ••• •»•»
flrFNRrnM

BAACtWf =»ff.M:TM| =CUMIMCN«N
eaflA*»o#0»l«»l

SUWO_»MN

Silver is present.

14.7 ppm . EP tox silver in the soils of ditch is present

V.MlOAlTYAmMMCMT

DA.HOH 00.

yj'ia'-cstN-MW
817 \840-5060!Mr. Ray Hunt Hercules Incorp.

ROBERT MOSER NAVY

.i^6AMUic« SOUTH
NAVFACENGCOM

;> 'ta»"C*i *«K»I^

603»743-0573
4 .



&EPA
POTENTIAL HAZARDOUS WASTE SITE

PMEUMINAKY ASSESSMENT
PAMT 9 • WA*Tt U*OftMAT)ON

L BCMTVCATION

TX 9170024708

I. WASTI STATI S. QUANTITIf S. AND CHARACTERISTICS

•X A MUD
_; •

f
. »

l one*

OJ «»*»n OuMilll* At MTl

300^UU

. •
; C
. • fMT

-
J 0
. H

B.WAITITYPI

ttu
ouv
SOL SOkVtNTS

'ISTCOCS

occ QTMf « 0«G«MC CHtMCALS

oc MOAGANiC CN(MCAU

*co
•AS •ASU

MIS MfAVTMCTA^S 300 CY FROM PHOTOGRAPHIC WASTE
IV. HAZARDOUS SUBSTANCES .u.*_~~.~~»_»M«

OICAS e* STO
MES WASTE SILVER 7440-47-3 •FROM, A SILVER 7? nn vnn/1

RECOVERY UNIT DIS-

HARGE.

V.FEIOSTOCKS fM

OtCASMWtMM-

rot.
'M

VI. SOURCES OFlNFOftMATlON : • j..--tt-»-«« • » .-•»•«. .»

Base records, employee interviews, on-site survey



&EPA
coNomom mo KCEMTS

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART * • DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS

0» Z ' - -
o p0pULAI_9N»OTENTlALLt AMICTED

N/A

: POTENTIAL
04 MAMUTNt DUCMFTION

01 SUWACE WATE» CONTAMINATION
04 NAMUTIVE MSCIWTCN

Runoff from site 15 during extreme rainfall events may enter Belton Lake some 30 miles
south by way of approximately (1600 feet of ditch) 4 miles of Station Creek and 26
miles of Leon River. Other wise. Station Crf»k i-ema-in* Hrv in t.M- «-—---

01 ' C CONTAWMAnON Cf AM
0. POPWLAtON MTENTIAU.T A*«CTEO

N/A

01 r OMtNVf OlOATl
04NAI«ATNf N/A

-AilMIO

Oi -0
03 »O*UkA>iONMTENTiAt_r -MICTIO

N/A

MZOftUMVfOlDATf . . . .
OANAMUTMlOMCM^nON N/A

Oi Z I »MCT CONTACT . |Nk.wnUij
03»b»wi>tcw»ottM.Au.TA»»iCTiD UNKNOWN

o>; oucMvfo iDAti __
04 MAMWTMt MSCWnOM

Potential for direct contact by humans, cattle and wildlife on plant with soils
contaminated by waste silver.

01 C f CONTAMMATON 0* SO*
I POTENTIAL

0.5 ACRES 04N*Juut(vt""friicn*T>ON Soils in the ditch have been
contaminated with waste sTI'ver from past operational practices.

01 - C
01 »0»__»IO«»»Ot|St«A__¥ AMICTCD

oa I. oiscftvto i-ATf ___
04 NAIWATMK DUCft»TQN

N/A

0) _,
03

OaZOSSEKVtOlOATI
04 NAMUTTVl OUCM0HON

I POTENTIAL » AUtGED

N/A

01 _;j»

N/A

MJUftV
AMKT.O 34 MAMIATrvf OUC«-lTtON

r AUCGEO



xvEPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 1 • DESCRIPTION OP HAZARDOUS CONDITIONS AND MCMXTS

I COCFICAT10M
91 ir_ri ej m MWMBA
TX 91700247p8

E. HAIAROOUS CONDfDO** A NO XCPENTE -c

01 ft t OAMAfiC
04 MAWUTM

MC *ATE, CAUJOCD

Contaminated soils could damage native Flora in localized areas.
Damage would be restricted to the vicinity of the actual contamination.

0« e K. OAMAOC TO » AUNA
04 MA/MATME DCaCA^TO«

.1 Brawn*,
Contamination of soils could potentially damage Fauna by decreasing the number of a
particular species (local11 zed) (such as burrowing mammals).

QIC I CONTAMMATONOrPOOOCMAM MCOHCRYfBOMTE 8MTINTML QAUMC0
Migration of contaminates via surface runoff to ditch and Station

Creek near the plant. Accumulation of contaminants 1n the food chain through aquatic
Invertebrates, fish and grazing animals.

01 Z W WMSTA.U CONTAMM.MT V WASTES

U POPUtATlON POTENTWU..T A/»tCT»

NVA

MCOMCNVCOIOATI

04NAIVUTM

CAUIUD

01 r
04 NAMATM

N/A

-IPOTINDAL

01 - 0 COKTAIMUTJONQt SEWEMS STOMM 0«AMS WWTP| 01
04 NAMUTNE

-AU1QEO

01 r
OESC**TCN

ED 3UMM4
N/A

MCOUEMVEOlOATE .1 Z POTENTtAL Z AUMIO

M OCSCR*TON or AMT OTXR KNOWN. POTENTIAL, ON ALLEGE. NAZAROS

N/A

TOTAL POPULATION POTENTIALLY ArtECTIft

IV. COMMENTS

Please refer to the attached PA Report.

v j ;.RCIS ••.••*!• I

Initial Assessment study, base records and employee Interviews, SCS soils map.
and Geologic /tlas of Texas.



PRELIMINARY ASSESSMENT REPORT FOR SITE 16

ACTIVITY NAME: NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
ADDRESS: P. 0. BOX 548, MCGREGOR, TX 76657

UIC: N95918

EPA REGION: 6

EPA IDENTIFICATION: TX9170024708

LATITUDE: 31 -25'-0" LONGITUDE: 97 -25'-0"

PRELIMINARY ASSESSMENT MEMBER
ROBERT W, MOS'ER

PREPARED BY:
SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND

CHARLESTON, SC 29411
JANUARY 1990

PRIORITY FOR SITE INSPECTION: MEDIUM

Waste silver has been detected in the soils of a drainage ditch.
This site is the sixteen potentially contaminated site identified
at the plant. The site is recommended to undergo a removal action
prior to site inspection. In March 1983 the Naval Energy and
Environmental Support Activity of Port Hueneme, California
reported fourteen potentially contaminated sites in the Initial
Assessment Study of Naval Weapons Industrial Reserve Plant,
McGregor, Texas, NEESA 13-006. Seven of the fourteen sites were
recommended for confirmation study (site investigation). Southern
Division Naval Facilities Engineering Command reported the finding
of the confirmation study which recommended only three sites for
remedial action in the NACIP Confirmation Study and Summary of
Remedial Action, Naval Weapons Industrial Reserve Plant, McGregor,
Texas dated August 1983. Two of the three sites have been
remediated and the third is being resolved by a third party
through a civil action. Site 2, Area F-west settlin ponds and
site 6, Area L-asbestos pile has been remediated. Site 5, Area
G-pesticide dump is being remediated by a third party. Site 15,
Area G pesticide contamination outside of building 704, is being
investigated by a third party.
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1.0. ACTIVITY

1.1.

Section 211 of Superfund Amendments and Reauthorization Act of 1986
(SARA 211) provides continued authority for the Department of Defense
Environmental Restoration Account (CERA) . The Naval Installation Restoration
(IR) program is authorized by Chief of Naval Operations Instruction
(ORCWINST) 5090.1 of 26 May 1983. The Naval Facilities Engineering Command
(NAVFACENGCCM) manages the Navy program. SOUTHNAVFACQiGCOM conducted the
Preliminary Assessment (PA) since this was a single site and Naval Energy and
Environmental Support Activity (NEESA) had already conducted the Initial
Assessment Study (IAS) as required ty law, in March 1983, which also meet SARA
PA 120 requirements.

PAs are conducted in accordance with Environmental Protection Agency
(EPA) draft guidance on "Pre-Remedial Activities at Federal Facilities"
forwarded by EPA memorandum of 8 September 1987. PA recommendations are
consistent with the National Contingency Plan.

The PA begins with investigation and review of available records from
the Activity, NEESA and the cognizant NAVFACENGCCM Engineering Field Division.
After record search, the PA member visits the activity to complete
documentation of past and present operations and disposal practices with the
assistance of the activity point of contact, the member tours the activity and
interviews long term employees. If a potential threat to human health or the
environment is present, further action is iHTiiinendPri. Possible
recommendations for further action may include site Inspection, Remedial
Investigation, or Removal Action.

Section 1.0 is taken from the Initial Assessment Study for Naval Weapons
Industrial Reserve Plant (NWIRP), McGregor, Texas dated 1983. The purpose of
the IAS was to systematically identify, assess, and control contaminates in
the environment resulting from past hazardous material management operations.
For the most part, the text is repeated verfaatum from the IAS.

1.2. ACTIVITY LOCATION

The Naval Weapons Industrial Reserve Plant (NWIRP) is a government owned
facility operated by Hercules Inc. The plant is situated on an irregularly
shaped tract of land lying mostly in McLennan County with a snail portion of
the western parcel in Coryell County, Texas. The site is located
approximately 20 miles southwest of Waco, as shown in Figure 1-1. The town of
McGregor adjoins the facility at the northeast corner and has a population of
about 4,500 persons. The plant is bordered by the St. Louis and Southwestern
Railroad on the north and the Gulf, Colorado and Santa Fe to the east. The
main entrance is located on Johnson Drive off U.S. 84. State Highway 317 runs
along the eastern edge of the plant and FM 2671 along a major portion of the
southern boundary.

This portion of Texas is primarily an agricultural area. Land bordering
the east side of NWIRP is zoned as residential property; the south boundary,
classified commercial, has light manufacturing operations and a university
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research center; and the remainder, as open farming and grazing land, is only
sparsely populated.

1.3. SITE LOCATION

In 1963 the west end of Area 'M1 was developed to house the
nondestructive testing equipment, Figure 1-2. The site consist of building
1228, earthen berm, fencing, septic tank and an outfall ditch as shown on
Figure 1-3. Site 16 is the outfall ditch.

1.4.

The NWlRP-McGregor site has a humid subtropical continental climate.
Summers are long with high temperatures, while winters are short and mild. In
the six winter months (November through April) , the average low temperature is
44.2 degrees Fahrenheit (F) and the average high temperature is 65.7 degrees
F. For the six summer months the average low is 68.7 degrees F and the average
high is 89.9 degrees F. The average daily tenperature is 67.1 degree F. See
Table l-l for a summary of climatological data.

The amount of precipitation in any one year is extremely variable. Most
rainfall is the result of thunderstorm activity; consequently, considerable
spatial variation in amounts occurs. There is an average of 77 days per year
with precipitation, but much of the precipitation in any one year is
concentrated in just a few thunderstorms. For example, in 1979 the yearly
precipitation was 42.37 inches, and of this amount 20.26 inches, or 58.90
percent of the total annual precipitation, cxcuiTed in twelve days. Total
annual rainfall has ranged from 60.20 inches (1905) to only 13.30 inches
(1917) , with the average annual precipitation being 31.26 inches. April and
May are normally the wettest months, with July and August being the driest.
There is no appreciable amount of snowfall in the area.

Evaporation rates are high in relation to annual precipitation. For
example, in 1980 the pan evaporation rates for March through November totalled
81.7 inches compared to the average annual precipitation of only 31.26 inches.
Much of the precipitation is evaporated which serves to reduce the possibility
of leachate production and contamination migration.

The average relative humidity is 66.8 percent. Prevailing wind
direction is from the south throughout the year.

1.5. TOPOGRAPHY

The NWIRP-McGregor site is situated in the Cretaceous Prairie region of
north central Texas. The Cretaceous Prairie is further divided into two great
phsiographic prairies: the Blackland Prairie, and the Grand Prairie. The
chief difference between these two pariries is that the Grand Prairie has
developed on firm resistant limestone, and the Blackland Prairie has developed
on much less resistent clays and shales.

The NWIRP-McGregor site is located in the eastern roost portion of the
Grand Prairie, with the Blackland Prairie located to the south and east. In
general, the surface of the Grand Prairie is cmyosfld of gently sloping,
almost level, dip plains, broken only by the drainageways. The Grand Prairie
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is a hard-rock prairie underlain mainly by limestone of the Washita Group, and
the area is also referred to as the Washita Prairie. The Grand Prairie is
characterized by shallow calcareous soils.

The suraface features, or landscape, of the NWIRP-McGregor site roughly
parallels the underlying bedrock. The topography of the site is gently
undulating with slopes ranging from nearly level to five percent. Drainage
for the site is provided by tributaries of Harris Creek, Station Creek, and
the South Bosque River. All of the streams within the site's boundary are
intermittent.

Table 1-2 shows the geologic units which occur in central Texas. A
geologic section of the area is shown in Figure 1-4. The geologic units
within the boundary of the NWIRP-McGregor site is Comanchean series. The
Comanchean series is divided into three groups form the oldest to the
youngest; the Trinity group, the Fredricksburg group, and the Washita group.
Only the Washita group crops out in the vicinity of the NWIRP-JfaGregor site.

The Georgetown formation (Table 1-2) is the only formation which makes
up the Washita group out crop at the site. The Georgetown formation is
divided into seven units from the oldest to the youngest: Kiamichi, Duck
Creek, Fort Worth Limestone, Denton Marl, Weno Limestone, Pawpaw Shale, and
Main Street Limestone. The two oldest units, Kiamichi and Duck Creek, do not
crop out in the area of the site. The other units of the Georgetown formation
do crop out within the boundary of the site. Figure 1-5 shows the geologic
outcrop pattern at the site. Figure 5-5 of the Initial Assessment Study has
the original map.

1.6.1. FORT WORTH LIMESTONE - (KDFCEE) The Fort Worth Limestone is
twenty-two feet thick in the McGregor Quadrangle (IAS, 1983) . It consists of
fairly uniform, nodular limestone with interbedded thin shale layers. The
Forth Worth Limestone crops out in only one small area at the site, just
southeast of Area 'M1 .

1.6.2. EENTON MARL - (KDFDEE) The Denton Marl is approximately six feet
thick in the McGregor Quadrangle (IAS, 1983) . It is rmposed of dark gray
soft marl which has several discontinuous thin limestone ledges near the
center. The Denton Marl crops out in one isolated area southeast of Area 'M1 .

1.6.3. WFMQ T.-nflTjSTON̂  _ {gpif) ijjjg ffe-g, Limestone in the McGregor
Quadrangle is approximately thrity-six feet thick (IAS, 1983) . The upper
seventeen feet consist of nodular, bedded limestone with alternating thin marl
beds. The lower nineteen feet have several unoonsolidated marl beds. The
base of the Weno Limestone is a very resistant limestone ledge known as at the
Ooee ledge and is easily differentiated from the underlying Denton formation.
The Weno Limestone is the second most frequently occurring outcrop near the
site, Area 'M1.

1.6.4. PAWPAW SHALE - (KPW) The Pawpaw Shale bed is seven feet thick in
the McGregor Quadrangle (IAS, 1983) . The Pawpaw Shale unit weathers into
three zones. The top and bottom two feet contain marly limestone that is
easily weathered, while the middle three feet weather less quickly and remain
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as a resistant ledge. The Pawpaw Shale crops out in isolated areas of Area
'M1.

1.6.5. MAIN STî T fJMF̂ Ttyrc - (WE) The Main Street Limestone is
about thrity-five feet thick in the McGregor Quadrangle (IAS, 1983) . The Main
Street Limestone consists of medium hard, resistant, white, fine to medium
crystalline, nodular limestone. The lower limit of the Main Street Limestone
is narked by the marly, less resistant beds of the Pawpaw Shale member. The
Main Street Limestone mostly out crops in Area 'M1 .

Upon weathering, all the cut cubing units of the Georgetown formation,
exclusive of the Main Street Limestone, which is already hard and impermeable,
become impermeable (IAS, 1983) . This is a result of the clays in these units
which are released during weathering. These clays form an effective seal to
downward percolation of water.

The geologic formations underlying the site are relatively flat. These
beds have a dip of twenty to twenty-five feet per mile to the southeast and a
strike of north 6 degrees (IAS, 1983).

1.7. -qQTjfi

The soils of the Grand Prairie, in which the site is located, are
residual soils which have developed from the underlying limestones and marl.
The soils of the site are characterized by a mixture of deep and shallow clays
on limestone. The dominant soils are dark reddish-brown to dark-brown clays
of the Crawford Series and Purves Series. These soils can be classified as
vertisols, and expand and contract in relation to the soil moisture. When
wet, the clay content of these soils provide a fairly impermeable barrier to
downward leaching. However, when these soils dry out, they develop vertical
cracks which could extend to the shallow underlying bedrock. The depth of
soil over the bedrock is variable, but seldom exceeds five or six feet.
Figure 1-6 represents a soil map of the site.

1.7.1. CRAWFORD SFRTRS - (cwB) The Crawford Series is made up of
dark-brown to reddish-brown noncalcareous clays. These clays are similar to
the Denton soils in many respects, but are finer textured, somewhat less
grayish, and usually more reddish in the subsoil. The Crawford Series soils
are well drained with slow to medium runoff. They are slightly susceptible to
erosion. Permeability of these soils is less than 0.06 inches per hour, which
is classified as very slow. However, when dry and cracked the permeability is
rapid. The clay content ranges from 40-60 percent. The shrink-swell
potential for these soils is rated as very high, meaning a volume change of
more than 9 percent is possible.

1.7.2. PURVES SERIES - (PrB) The Purves Series is made up of aUcaline,
dark-brown gravelly silty clay with limestone fragments. This series of soil
is well drained. Permeability is moderately slow. These soils are similar to
Crawford Series soils with slow to medium 'surface runoff. The Purves Series
soils are moderately credible. The surface is sticky when wet and cracks
develop when soil becomes dry.

1.8. HYCROIDGY

11
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1.8.1. SURFACE WATER - Surface water at the NWIKP-MoGregor site is
provided by tributaries of Station Creek, Harris Creek, and the South Bosque
River. NWIRP-McGregor is divided into three water shed areas which contribute
to the each of the three tributaries. Figure 1-7 shows the watersheds and
indicates the direction of surface water flow. All streams within the
boundraies of NWIRP-MaGregor are intermittent in nature, and are subject to
drying up during periods of drought. Many of the tributaries flow only
following periods of rain. The flow from the effluent fiftldons directly
reaches Station Creek. Most of the time, the ditch from 400 feet from the
outfall to Station Creek remains dry. Surface water within the boundaries of
the site, and in the surrounding areas, are used solely for agricultural
purposes, mainly as water for livestock.

Station creek receives the runoff from watershed on. the western portion
of NWIRP-McGregor which includes Area 'M1. Drainage frcorStation Creek flow?
into the-Leon-Riverr which in turn flows "into the Bertons Reservoir several
miles 'down -stream.

1.8.2. GROUNDWATER - Groundwater is the source for all portable and
process water used at the NWIRP-McGregor site, and in the areas surrounding
the site. Regionally, much of central Texas relies on groundwater for all or
a substantial portion of their drinking and industrial water.

Groundwater in central Texas is obtained from two main aquifers. These
aquifers are located within the Trinity division and are known as the Hensel
aquifer and the Hosston aquifer. The water in these two aquifers move
generally frcm the northwest to the southwest. The underlyin geology serves
to restrict the movement of groundwater through this area in the Hosston
aquifer.

The Hensel aquifer is the only available source of groundwater in
sufficient quantities for the NWIRP-McGregor site. Most of the surrounding
areas access the Hosston aquifer. The Hensel aquifer moves -at -a rate of 10 to
40 feet per year and has-a gradient between 10 to 25 feet. The average
transmissibility valve-fer the Henael aquifer is 2,000 gallons per day per
foot. Permeability value for the Hensel aquifer averages 60 gallons par
square foot with an average porosity of 20 to 35 percent. Figure 1-8 is a map
showing the location of the wells in the area. Table 1-3 provides relevant
data on NWIRP-McGregor four wells.

The upper groundwater flow approximately follows the surface contours.
This shallow groundwater occurs in lenses in the upper few feet of the
bedrock. The upper groundwater is used solely for agricultural purposes,
either for crops or for livestock. The upper groundwater is obtained by
shallow hand-dug wells. The water quality is generally poor.

1.9. FIORA AND FAUNA
t

1.9.1. FIORA - Historically, the area of the NWIRP-McGregor site has
been a mid to short grass prairie. Grasses which are common in the area
include the following: Buffalo, Hairy grama, Texas grama, Side-oats grama,
Three-awn, and Little bluestem. Soils suitable for cultivation have
historically been cultivated. Areas where the natural vegetation has been
disturbed and subsequently left unattended, usually grow up in Johnson grass

13
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TABLE 1-3

WELL INFORMATION

L'levation

Measured (gpm)/
Discharge Pressure (ft)

Static Lftvel (ft)(a)/
Pumping Level (ft)

Drawdown (ft)/
Specific Capacity (ft)

Pump Setting (ft)(a)

Begin Hensel Aquifer***
Thickness of Sands (ft)
Well Depth (ft)(a)

1942
1955
1965
1969
1977
1979

1942
1965
1969
1977
1979

1965
1969
1977
1979

1942
1955
1957
1969
1979

(801)
Well 1

744

350/-
350/84
300/85
370/42
325/60
280/50

175/-
410/610
442/638
493/686
588/714

200/1.6 *
195/1.89
193/1.68
126/2.22

400
560
610
700
885
971

51
1,141

(802)
Well 2

754

375/-
370/51
280/65
430/51
430/55
305/44 .

216/-
417/545
447/625
503/660
552/677

128/218
168/2.52
156/2.79
125/2.44

400
540
590
660
885

960

19

1,046

(803)
Well 3

769

240/-
195/29
200/35
200/85
192/21
206/30

240/-

-480/625
525/665
590/743

-/I. 22
145/1.38
140/1.37
153/1.35

440
560
620
680
820

962

30

1,011

(804)
Well 4

781

420/-
430/19.6
420/18
570/18
480/20
475/20

250/-
414/485
463/547
528/595
586/636

71/5.84
84/6.79
67/7.16
70/6.79

400
480
570
630
770

957

100

1,062

NOTEs (a)Depth below surface



and weeds. Along streams and drainagways Hackberry, Bois d'arc, and Willows
can occur. Live-oaks are also scattered throughout many areas. Rough stony
land supports Spanish oaks, Shinnery white oak, Ash, Bed bud, and various
other small trees and shrubs.

The project area lies at the juncture of three major vegetational areas
- Post oak savannah, Blackland prairies, and Cross-timbers. These three
areas, while they share many dominant species (such as Big and Little bluestem
and a number of Xerophytic oaks) , differ markedly in rare and endangered plant
species reported.

1.9.2. FAUNA - sixteen fauna! species know to have cocured in Texas are
Federally listed as endangered. The endangered species and their probability
of occurrence in the McGregor area are shown in Table 1-4. The table is based
on literature only and does not represent the results of site search. Much of
the NWIRP-McGregor site is presently used for grazing cattle.

1.10. MIGRATION KJUNITAL

1.10.1. SURFACE WATER - Contamination of the surface water at the site
is possibile. However, this likelihood is minimized by the intermittent
nature of the stream flow due to runoff. Most of the surface water percolates
into the steam bed or evaporates before it leaves the boundaries of the site.
Surface contamination migration, while possible, is probably extremely slow.

1.10.2. fiM̂ TTfTj QCUNDHATra - The contamination of the upper
groundwater, which is in the first few feet of the underlying bedrock is
possible due to the vertisol soils of the site. These vertisol soils are
subject to developing vertical cracks upon drying. These cracks provide an
avenue for contamination migration into the shallow groundwater. The flow of
this shallow groundwater would closely approximate that of the surface
topography.

1.10.3. HENSEL AQUIFER - Contamination of the Hensel aquifer is
extremely unlikely due to its depth beneath the site and the impereability of
much of the underlying bedrock. Potential contamination would have to travel
vertically some 1000 feet, through impermeable limestone and shale, in order
to reach the Hensel aquifer. If contamination did reach the Hensel aquifer,
it would take some 9,900-39,600 years to migrate to the nearest point of
discharge.

1.10.4. HJmfriAL HUMAN AND ENVIRONMENTAL KEdimQRS - Potential human
receptors include base personnel who could cone into direct contact with
contaminants in the sediments and surface water. Other potential receptors
are wildlife, grazing animals, and crops which use the surface waters. Humans
are also potential indirect receptors through ingestion of fish, animals and
crops.

2.0 FINDINGS

2.1 (MJkkAL FINDINGS

SOUTHNAVFACTNSCCM visited NWIRP McGregor, TX from March 27 to March 30,
1989 to collect information for the Preliminary Assessment (PA) on an outfall

17
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TADLE 1-4

FEDERALLY ENDANGERED AND THREATENED FAUNA - TEXAS

(a)Species

Texas blind salamander (Typhlomolge rajhbuni)

Fountain darter (Etheostoma fonticola)

Big Bend Gambusia (Cambusia galgci)

Clear Creek Ganbusia (C. heterochir)

Pecos Gambusia (C. nobilis)

Commanche Springs pupfish (Cyprinodon elegansl

Ivory-billed woodpecker (Campephilus primeipalisl

Red-cockaded woodpecker (Dendrocopos boreal is|

Attwater's greater prairie chicken (Tympanuchus cupidal

Likelihood of Occurring in Project Area

No cave habitat

No suitable stream habitat

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Restricted

Not reported in area

Possible, but not reported in area

Southern bald eagle (Haliaectus ieucoccphaius ieucoccphalus) Possible transient

Mexican duck (Anas diati)

Cray wolf (Canis lupus monstrabilis)

Mexican wolf (C. lupus baileyi)

Red wolf (Canis rufus)

Black-footed ferret (Hustela nigrtpes)

Houston toad (Bufo houstonensis)

American alligator (Alligator mississippiensis)

Possible but area is north of usual range
t

Project area east of reported range

Project area north of reported range

Reports restricted to areas to cast

Unlikelyi southernmost extension of range

Not reported in area

No suitable habitat

NOTESt (a)
All species have "endangered status** except American alligator which haa "threatened status".



ditch which received effluent contaminated with waste silver from a
photographic process in Area 'M1 . All data presented here are current as of
those dates.

The PA was conducted at NWIKP McGregor Area 'M1 outfall ditch in
response to the discovery made by Hercules, Inc. that the soils in the ditch
(Figure 2-1) exceeds E.P. toxicity levels for silver. The goals of the PA are
to identify the source of contamination; the time which contamination
occurred; and to determine if a site investigation is required.

2.2. SPECIFIC FINDINGS

Hercules, Inc. analyzed both the sediment and surface water samples for
silver. The results of these samples revealed that E.P. toxicity silver is
present in the ditch sediments at levels ranging from 0.18 mg/L to 14.7 mg/L
and total silver levels range from 0.61 mg/L to 72.1 mg/L. E.P. toxicity
chromium was also found in the sediments in levels ranging from 0.06 mg/L to
0.09 mg/L. The surface water silver concentration levels range from 0.02 mg/L
to 0.06 mg/L. The effluent from the silver recovery unit has been found to
contain silver concentration levels ranging from below 0.05 mg/L to 0.20 mg/L.
Table 2-1 and Figure 2-2 provides the location of the samples and their
results. See Appendix-A for a copy of the lab results.

2.3. SOURCE OF CONTAMINATION

In 1963 building M-1228 was constructed to house the nondistructive
testing equipment used to x-ray motors. This building use to house a 13-MEV
LENAC and a GE 1000-KV x-ray machine. These machines have been replaced by a
2-MEV and Varain 200 x-ray machine. These machines are electromagnetic types.
A silver recovery unit is operated in the building to reclaim silver from the
film developing process developing fluids. The effluent from the reclaimation
unit is discharged into an open ditch. This open ditch drains southwards into
Station Creek. This discharge is permitted under a NPDES permit.

2.4. TIME OF

In the early 1960's Rocketdyne began operating the nondistructive
testing equipment. They began discharging approximately 1500-gallans/da.y,
five days per week, of effluent into the ditch. The review of records have
indicate that a silver recovery unit was not used until 1979.

in 1979, a NPDES application to permit miscellaneous discharges stated
that this discharge was from a silver recovery unit. The permit further
stated that this system consisted of a recirculating silver recovery unit
which the fixer solution passed through.

In January 1988, Hercules, Inc. changed out the old silver recovery unit
and replaced it with a new recirculating system. This new systems divertes
part of the effluent into 55-gallon drums where it is shipped off site for
reclaimation or disposal. The remaining effluent is held in a 30 gallon surge
tank before being pumped through several 20-gallon steelwool canisters. The
steelwool canisters are designed to remove the the excess silver. The

19
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TABLE 2-1
DITCH SAMPLES

NWIRP MCGREGOR, TX

LOCATION

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

SAMPLE NO. .

88053-01

88053-02

88053-03

88053-04

88069-01

88069-02

88069-02

88074-01

88074-02

88038-01

88038-02

AG
EP TOX

2.21 mg/1

10.38 mg/1

14.70 mg/1

11.66 mg/1

3.70 mg/kg

2.60 mg/kg

1.90 mg/kg

0.18 mg/kg

0.21 mg/kg

.06 mg/1

0.02 mg/1

AG CR HYDROQUINONE
TOTAL EP TOX

15.30 mg/1 0.08 mg/1 NO

57.60 mg/1 0.07 mg/1 NO

72.10 mg/1 0.09 mg/1 NO

61.80 mg/1 0.06 mg/1 NO

12.73 mg/kg

11.05 mg/kg

8.43 mg/kg

0.61 mg/kg •

0.77 mg/kg

SAMPLE
TYPE

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Hater

Hater
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steelwool canisters are shipped off site for reclaimation or disposal. The
effluent, after it passes through these canisters, is discharged into the open
ditch.

2.5. ESTIMATION OF EXPOSURE POINT OCNCTNIRATIOMS

The object of this estimation is to evaluate the magnitude and degree of
existing or potential risk to public health and the environment. This section
has been written using the U.S. Environmental Protection Agency (EPA)
Superfund Public Health Evaluation Manual and the U.S. EPA Interim Final RCRA
Facilty Investigation (RFI) Guidance Volume I for guidance. The analytical
and site-specific data used to assess the exposure at the site has been
assembled in this and previous sections of this report.

2.5.1. DESCRIPTION OF ACTIVITY - The description of the activity
presents the physical circumstances of the contaminated site and provides
relevant information about the site geology, hydrology, topography, drainage,
surrounding land use,, and a description of the most likely human and
environmental receptor populations. Information presented in the Activity
Description, Section 1.0, is used to substantiate the exposure scenarios posed
in the exposure evaluation and risk characterization of this report.

2.5.2. CONTAMINANT EVATTWn'CN - The contaminant evaluation process
identified the types of contamination present. Within this process, a
description of the analytical results for silver and chromium was presented
from samples obtained from surface water and sediment. This information is
described in Section 2.2 of this report.

A toxicity review for silver and chromium was conducted. This section
is presented to review the potential health effects as described in Health
Advisory documents prepared by the U.S. EPA Office of Drinking Water and
Health and Environmental Effect Profiles (40 CFR 261) by the U.S. EPA. A
brief toxicological profile of silver follows: Silver is a white ductile
naturally occuring element in the earth's crust and occurs in pure form or in
ores. Silver and its compounds are used in photographic materials,
electroplating, dental alloys, solder and brazing alloys, paints, jewelry,
silverware, coinage and mirror production.

Silver can exist in two valence states, Ag+ and Agf+. The solubility of
common silver salts varies greatly. The National Association of Photographic
Manufactures, Inc. report titled Environmental Effects of Photcprocessing
Chemicals Volume I, has reported that no free silver ions are discharged from
photographic processes, but rather as silver thiosulfate complexes. It is
also reported that sulfide, resulting from the breakdown of thiosulfate or
other components in a sewage system, will precipitate the silver as silver
sulfide. Silver sulfide is highly insoluable.

In general, silver in zero valence state is not considered to be toxic,
but most of its salts are toxic to a large number of organisms. Silver salts,
if ingested, are absorbed in the human circulatory system and deposited in
various body tissues. This results in generalized or localized gray
pigmentation of the skin and mucous membranes. Img/m3 of Ag dust causeses the
same type of generalized and localized skin effects.
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Silver has not been shown to cause cancer. Silver has also been found
not to be mutagenic or teratogenic.

The U.S. EPA Office of Solid Wastes have derived an RfD of 0.003
rog/kg/day for silver. The U.S. EPA has a Maximum Contaminant Level (MCL) of
50 ug/L for silver in drinking water. The RfD will be used to calculate the
hazard index associated with human exposure to this compound and calcualtions
of dose and corresponding health risk will be based on noncarcinogenic
effects.

A brief toxicolcgical profile of chromium follows: Chromium is a
relatively rare, naturally occurring element in the earth's crust and occurs
in most rocks and minerals at concentrations of 200 ppm. Chromium is not
mi¥=*j in the United States commercially and is imported. Chromium and its
compounds are used in alloys, pigments, photographic process, and the
manufacturing of leather and textiles, catalysts, and wood preservatives.

Chromium can exist in several oxidation states from -2 to +6. In the
natural oxygentated environment, chromium exists in three principle states:
element (CrO) , trivalent (Cr+3) , and hexavalent (Cr+6) .

In general, Cr+6 ccnpounds are more toxic than Cr+3 ccnpounds because
Cr+6 can transverse biological membrans by diffusion or facilitated transport.
The toxicity of chromium has been attributed primarily to Cr+6, which has been
shown to produce liver and kidney damage, internal hemorrage, dermatitis, and
respiratory problems. The immediate symptoms of exposure are generally
nausea, repeated vomiting, and diarrhes. npmnal exposure to chromic acid may
cause dermatitis and ulceration of the skin. Chronic inhalation of dust or
air containing Cr+6 may cause repiratory problems including ulcerated nasal
septa and decreased respiratory volumes. There is inadaquate evidence to
determine whether or not oral exposure to chromiun can lead to cancer.
However the carcinogencity of inhaled Cr+6 is well established for humans in
an occupational setting. Cr+6 has also been found to be both mutagenic and
teratogenic.

In photographic process, hexavalent rfrmnHi-tiim is present in acid
dichronate bleaches. When these bleaches are mixed in the effluent with
solutions containing reducing agents such as thiosulfate, the chromium may be
reduced to the trivalent form.

The U.S. EPA Office of Solid Wastes has derived an RfD of 1.0 milligrams
per kilogram per day (mg/kg/day) for Cr+3 and 0.005 mg/kg/day for Cr+6. The i
U.S. EPA has a MCL of 50 ug/L for total chromium in drinking water and
proposed a Maximum Contaminant Level Goal (MdG) of 120 ug/L. The EPA has ,
classified the potential carcinogenicity of ciiromium as Class D: Not i
Classified. This category is for chemical agents with inadequate animal
evidence of carcinogenicity. The analysis for the surface water samples
obtained at the site were not analyzed for hexavalent chromium. However, due
to the low levels of chromium detected and the present of thiosulfate in the
effluent, it will be assiimprl that hexavalent chromium will not be present.
Thus, the RfD for trivalent chrcniium will be used to calculate the hazard
index associtated with human e>posure to this conpound, and calculations of
dose and corresponding health risk will be based on noncarcinogenic effects.
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2.5.3. DC6E-BESPONSE IVAIUAnCfl - The toxicological features of the
chemicals identified will be the dose/response assessment addressed in this
section. The discussion of adverse effects for the indicator chemicals is
usually divided into carcinogenic and noncarcinogenic effects. However, since
hexavalent chromium is assmrad not to be present carcinogenic effects will not
be evaluated. This section will be restricted to the evaluation of the
noncaracinogenic effects of silver and chrctnium.

Noncarcinogenic responses are generally believed to have a threshold
value, which is a finite dose at which adverse responses are not elicited. A
single compound might elicit several adverse effects depending on the dose and
the length and route of exposure. In developing standards of criteria for a
compound, the critical toxicity value, RfD or dose which elicits the most
sensitive response in the most sensitive test organism, is used to establish
the RfDs. In assessing risks, the most sensitive response is used to
determine whether exposure is acceptable.

Comparison between the maximum silver concentration reported in the
surface water at the site and the current federal guidlines (Table 2-2)
provides an initial method of distinguishing potential risks, with regard to
the criteria to protect aquatic life. The reported concentrations of silver
are several orders of magnitude greater than the environmental criteria
presented in Table 2-2.

2.5.4. BCPQSURE EVAIIIAnOff - The purpose of the exposure assessment is
to identify the routes of exposure (inhalation, dermal contact, and ingestion)
by which contaminants are transported from the site, and the contaminant
dosage to human receptors.

The contamination release source is from a silver recovery system
discharge. This discharge is estimated to contain residual silver in
concentration between below 0.05 mg/L to 0.2 mg/L and an undetermined amount
of chromium. There are two release mechanismes associated with this type of
release source, volatilization and episodic overland flow. Contaminates, if
volatilized, my be released into the air were it can be inhaled and/or dermal
contact. Episodic overland flow releases contaminates into the surface water
and sediments. The exposure to the surface water can be by ingested and/or
dermal contact. The exposure to the sediments of can be by inhalation and/or
ingestion and/or dermal contact.

A summary of the potential human exposure routes (Table 2-3) shows that
eight potential contaminant exposure routes are completed at the site. These
are: dermal contact with the surface water, dermal contact with the sediment,
ingestion of the surface water and uptake by plants and animanls, the
ingestion of the sediments and uptake by the plants and animals, and the
inhalation of volatilized contaminants and inhalation of fugitive dusts. For
convenience, the eight exposure pathways have been combined into five pathways
to more correctly quantify the contaminant dose following exposure. These
are: dermal contact of the sediment, ingestion of sediment, dermal contact of
the surface water, ingestion of surface water and the inhalation of fugitive
dust. The food ingestion of both the sediment and the surface water and
volatile inhalation was not calculated because samples were not collected and
the exposure scenarios for these pathways are not like to be worst than the
scenario for surface water (denial contact/ingestion). The dermal

25



lhM.E t-'C. Mt*t.>LMM.t OH KcLtVNNI.

St*t* of I/
1«««»
w_«*r

Uu.llty
Intictter St.nearot
Dw-ic*! (»t/L>

Silver
(ttfllMtlt)

0.0.

tM) ./

U.0_

•uilH •/
'ILV

<•«/•.»

MWI

Urijv

MOU*VIC MOU»X>C
HOIUIIC Lit* or*
kit* HC«\* ion utronic io«

I«0/L>

n»*er«»e
LC*c*nxr»t ion

in

IMC/LI

O.Ob n. oa u. >c

I/ bttit ct l««»l u»t*r Vu»llty fat*r«»ret
£/ F»0tr«l Rtoiftcr

*/ Lc<r>t*r»r<c» c-f
Offie* o

ir«uttri*t
crit«n« tor

26



ltlK.1 C-J KMLMNI

hikJIE

Denwl Ccnteet
-ith toil in
tn* eitcn

UHkM&NI

-F_
t n

Silver it Meekly In* oitcn it ct*n live
4a*oro*o tb toil out it r*ttrici*o *ui,
p»rttci*t. biiver \c tr>*
c*n I

• ilf. tur««c<
-*l»r ir. citcn

Jr»»»tie.r, M
»o>i in th*

•yrt.c* »*i
ir, oitcn

)ri*»«ticin of
•oil tr. tn*
oitcti
feoe

Cf

in tn» eitcn
food

11 it 4 tllver
tultioe. tllver
c»r. o» totcrMO
by tmr»

Silver it ••»»>iv
40tcroeo to toil
p»rticl*t. bliver
It *»tliv 4otoroeo

me oiter, it c<oer>
but it rettrict.a
tc> tne public.

In* i, ncr. it eo»t.
Out It r*ttrici*e
tc t'»

Silver it iciuoie Ine ntcr. it cc*n ir
ir. _4ter ur.nkt but it r»ttrict*a rviieiMi itco
It It * tllver tc tn* tubjic. m. »r
tultiae. buver oottbi* •»!!* «re
it ectily *ot«rb*e «r* wt*o i**r tn»
by ir«**tlOn. Kit*.

bilv*r it «e*kly in* oitcr. it Cben in* ir«iviou4.
»otorb*o to MM but it rettricteo vnien iwv e*t
t4rtici*k. buver bv k fence ira> titr>*r tr<* *•.
it ektllv •etcroeo t«m kr.iok.t «no or grkttek.
ty eruMlk *r« c*r. «• ertift »r
b* «ett*o to in tr.e er»k

In* oitcn it <.o*n in* tr«>viou*i»
but i» r*«tnct*o onien IM* ••<
Ov • t*nc* trot »itri*r tr* •uik*
tarn Ar.lKAlt «r« vr or«lt*t.
r* rrco» «r*
in tn* «r*_.

Silver it tc-iubJe
in _*t*r ur.iett it
It • tllver
tulfie*. It ilver
It e»H»
by .niiule. _r«

lnru)*tic*-> e>
voUtillZ»O
C«n\Mlti«nt

Inft*l«tion of
fugitive cult

Stiver i* not
vol.til* ov it
but tn kolution

Silver it fee.nly
4d»ore*0 to coil
btrticl**.

'in* oitett it «b»n ir« »or«*rs *t
but It restrict** •uiloin* !<_•
trui tn* public. *re brownok «e*b*r-

In* oitcn i»
coverco «itn
vefetttiorw

very

tn* tilver
intent ouiloi>« iu«
eo tot *>c**o kcreotkoj*
levelt.

In* «*r«er» et very ye*

27



contact/ingestion of the surface water for chromium was not calculated because
there are no analytical results indicating the concentration of chromium in
the surface water. The chromium corwentrations used in the calculations is
eighty percent greater than the reported EP Toxicity concentration in order to
relate the chromium values near expected total chromium concentration.

Dermal contact of sediments at the site was described as an exposure
event of low probabilities of occurrence. The site is restricted to the
public. The only humans might come into direct contact with the sediments
would be the grounds keeper and/or a fanner, and/or one of the workers at
building M 1228. The exposure scenario which is used is one which quantifies
the noncarcinogenic risk posed by these individuals if they cover their face,
neck, hands and feet with the sediment. The constituent/concentrations is the
maximum reported concentration of the silver and eighty percent greater than
the maximun reported concentration of the chromium. The skin surface area is
assumed to be 3390.0 sq cm and the body weigth is assumed to be 70 kg. The
soil adherence factor is assumed to be that of commercial potting soil which
is 1.45 mg/cm2. The absorption factor is assumed to be the highest, which is
1. This exposure scenario is hypothetical and does not reflect actual
conditions observed at the site. The exposure scenario is considered a
liberal exposure estimate. The Chronic Daily Intake (GDI) is calculated by:
Sediment concentration (mg/kg) x (skin surface area (sq cm)/ body weight (kg))
x Soil adherence factor (rog/sq cm/day) x Absorption factor) x Unit conversion
factor (kg/rag) which equals mg/kg/day. The daily exposure summary for silver
at a concentration of 72.1 mg/kg is calculated to be .0051 mg/kg/day. The GDI
is greater than the RfD (0.003 mg/kg/day) for dermal contact for silver. The
GDI for chromium at a concentration of 0.44 mg/kg is calculated to be 0.000044
mg/kg/day which is less than its RfD of 1.0 mg/kg/day.

Ingestion of sediments at the site was described as an exposure event of
low probabilities of occurrence. The site is restricted to the public. The
only humans might come into direct contact with the sediments would be the
grounds keeper and/or a farmer, and/or one of the workers at building M 1228.
The exposure scenario which is used is one which quantifies the
noncarcinogenic risk posed by these individuals if they ingest 10 mg of
sediment each day. The oxistituent/cxxraentrations is the maximum reported
concentration of the silver and eighty percent greater than the maximun
reported concentration of the chromium. The body weigth is assumed to be 70
Jog. This exposure scenario is hypothetical and does not reflect actual
conditions observed at the site. The exposure scenario is considered a
liberal exposure estimate. The Chronic Daily Intake (GDI) is calculatPri by:
Sediment, cxancentration (mg/kg) x (Sediment consumption (mg/day)/ body weight
(kg)) x Unit conversion factor (kg/mg) which equals mg/kg/day. The daily
exposure summary for silver at a concentration of 72.1 mg/kg is calculatpd to
be .0000103 ng/fcg/day. The GDI is less than the RfD (0.003 mg/kg/day) for
ingested silver. The GDI for chromium at a concentration of 0.44 mg/kg is
calculated to be 0.000000063 mj/kq/day which is less than its RfD of 1.0
mg/kg/day.

Dermal contact of surface waters (effluent) at the site was described as
an exposure event of low probabilities of occurrence. The site is restricted
to the public. The only humans might come into direct contact with the
surface water would be the grounds keeper and/or a fcrmer, and/or one of the
workers at building M 1228. The exposure scenario which is used is one which
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quantifies the noncarcinogenic risk posed by these individuals if they
submerge their bodies in the surface water each day for eight hours. The
cxanstitiMaTt/cxncentrations is the maximum reported concentration of the silver
in the effluent. The skin surface area is assumed to be 19000.0 sq cm and the
body weigth is assumpd to be 70 kg. The water flux throught the skin is taken
to be 0.5 nq/cm2-hour. The absorption factor is assumed to be the highest,
which is l. This exposure scenario is hypothetical and does not reflect
actual conditions observed at the site. The exposure scenario is considered a
liberal exposure estimate. The Chronic Daily Intake .(GDI) is calculated by:
Surface water concentration (mg/L) x (skin surface area (sq cm)/ body weight
(kg)) x Water flux factor (mg/sq cm/day) x Absorption factor x Exposure
duration (hrs/day)) x Unit conversion factor (kg/mg) which equals mg/kg/day.
The daily exposure summary for silver at a concentration of 0.2 mg/L is
calculated to be 0.0002 mg/kg/day. The GDI is less than the RfD (0.003
mg/kg/day) for dermal contact for silver.

Ingestion of surface waters (effluent) at the site was described as an
exposure event of low probabilities of occurrence. The site is restricted to
the public. The only humans might come into direct contact with the surface
water would be the grounds keeper and/or a farmer, and/or one of the workers
at building M 1228. The exposure scenario which is used is one which
quantifies the noncarcinogenic risk posed by these individuals if they ingest
two liters of surface water each day. The constituenVconcentrations is the
maximum reported concentration of the silver in the effluent. The body weigth
is assumed to be 70 kg. This exposure scenario is hypothetical and does not
reflect actual conditions observed at the site. The exposure scenario is
considered a liberal exposure estimate. The Chronic Daily Intake (GDI) is
calculated by: Surface water concentration (mg/L) x (Water assumption
(I/day)/ body weight (kg)) which equals mg/kg/day. The daily exposure summary
for silver at a concentration of 0.2 mg/L is calculated to be 0.0057
mg/kg/day. The GDI is greater than the RfD (0.003 mg/kg/day) for dermal
contact for silver.

Inhalation of fugitive dust at the site was described as an exposure
event of low probabilities of occurrence. The site is restricted to the
public. The only humans might come into direct contact with fugitive dust
would be the grounds keeper and/or a farmer, and/or one of the workers at
building M 1228. The exposure scenario which is used is one which quantifies
the rancarcinogenic risk posed by these individuals if they inhale 20 m3 of
dust each day. It will be assumed that they will be exposed for 24 hours a
day. The constitAienVconcentraticns is the maximum reported concentration of
the silver and chromium in the sediment times the maximum amount of dust which
can be suspended in air (10 ng/m3). The body weigth is assumed to be 70 kg.
The absorption factor is assumed to be the highest, which is 1. This exposure
scenario is hypothetical and does not reflect actual conditions observed at
the site. The exposure scenario is considered a liberal exposure estimate.
The Chronic Daily Intake (GDI) is calculated by: Air concentration (mg/m3) x
(Inhalation rate (m3/hr)/ body weight (kg) x Exposure duration (hrs/day) x
Absorption factor) equals mg/kg/day. The .daily exposure summary for silver at
a concentration of 72.1 mg/kg is calculated to be 0.0007 ng/kg/day. The GDI is
less than the RfD (0.003 mg/kg/day) for dermal contact for silver. The daily
exposure summary for chromium at a concentration of 0.44 mg/kg is
to be 0.0000042 mg/kg/day whic is less than the RfD of 1.0 mg/kg/day.
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2.5.5. RISK GHARAcrmlZATION - Risk characterizations are developed to
evaluate the iitpact to public health. The environmental risk assessment
qualitatively assesses the potential risk based on published aquatic tocicity
data for silver and chromium. The risk characterization for potential impacts
to public health has been developed from analytical data and toxicological
profiles.

This quantitative risk assessment involves the calculation of health
risk levels that represents the possibility of exceeding the RfD
(noncarcinogens) under the conditons described in the exposure scenario.
Calculations of risk are made to overestimate the actual risks so as to
evaluate the "worst case" scenarios for the purpose of determining the
regulatory impact.

The health risk estimate for exposure to a noncarcinogen (Hazard Index)
is determined by dividing the Chronic Daily Intake (GDI) or estimated dose by
the Risk Reference Dose (RfD) . The RfD is an estimate of the daily exposure
to the human population that is likely to be without appreciable risk of
deleterious effects over a lifetime, and is derived from the
No-Observed-Adverse-Ef feet-Level (NQAEL) , identified from a chronic (or
subchronic) study, divided by an uncertainty factor(s) . This method of health
risk estimate allows for the evaluation of a single chemical or multiple
subthreshold chemical exposures. When the hazard index of any chemical (or
many chemicals that induce the same effect on the same mechanism) poses an
exposure dose level greater than the reference dose level (hazard index ratio
greater than one) , there may be concern for a potential health risk.

Human health risk posed by rtermal contact of the sediments for the
individuals on site is greater than the RfD for silver and several orders of
magnitude less than the RfD for chromium. The hazard index for an adult
exposed to the contaminated sediments is 1. Thus there exist a real concern
for a potential health risk for this contamination. To minimize this
potential health risk, the removed, of the sediments will be necessary.

Human health risk posed by ingestion of the sediments for the
individuals on site is a couple of orders of magnitude less than the RfD for
silver and several orders of magnitude less than the RfD for chromium. The
hazard index for an adult is 0.034 for silver and 6.3 xlO-8 for chromium for
the tnaviittm reported concentrations.

Human health risk posed by dermal contact of the surface water for the
individuals on site is in the same magnatiude but less than the RfD for
silver. The hazard index for an adult is 0.067 for silver.

Human health risk posed by ingestion of the surface water for the
individuals on site is in the same magnatiude -but greater than the RfD for
silver. The hazard index for an adult is 1 for silver. To minimize this
potential health risk, the removal of the release source will be necessary.

Human health risk posed by inhalation of fugitive dust for the
individuals on site is a magnatiude less than the RfD for silver and several
orders of magnitude less than the RfD for chromium. The hazard index for an
adult 0.23 for silver and 8.6x10-7 for chromium.
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A risk characterization of the current human contaminant exposure routes
at the site has shown that the d̂ rm̂ l contact with the sediment and ingestion
of the effluent routes of exposure poses health risks in excess of the RfDs
for silver. In addition, the health risks posed by the sum of all five
exposure scenarios exceed the RfD for silver. If the release source and
sediment is removed then there would not exist a human health risk.

Environmental health risks may be occurring due to the presence of
silver contamination. The maximm reported concentration for silver is
greater than the fresh water aquatic live acute toxicity and chronic toxicity
levels for silver. Adverse environmental effects beyond the site and property
boundary may occur based on comparisons to environmental standards and
information describing the extent of contamination.

3.0. REODMMPlDrVnONS

A Site Inspection (SI) is recommended for this site to gather additional
information on the extent of contamination in the ditch and surface water and
to determine if the waste silver has left the property. Prior to conducting
a site inspection, a removal action is recommended to be conducted to remove
the release, source (effluent) as well as to remove the sediment which exceeds
E.P. toxicity for silver. This will protect the aquatic life, grazing animals
and humans from further exposure.

The SI should be conducted only after the removals actions are
completed. The SI should consist of sediment samples taken from the ditch,
from the outfall to the property line. Surface water samples should also be
taken. If there is no surface water present then pizometers should be
installed and the shallow ground water sampled. The samples should be
analyzed for total and E.P. toxicity silver and chromium. The objective of
the sampling will be to determine the effectiveness of the removal action and
to determine the horizontal and vertical extent of any residual contamination.
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO. TEXAS 76702-3147

GERARD X.S OFFICE (817) 772-SS49
KOME<817> 772-3899

July 14, 1988

Ms. Margaret Bourne

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Bourne,

The four samples dated 6/2/88 were analyzed as per your request
with results as follows:

88053-01

88053-02

88053-03

88053-04

E.P. Toxic Ag

2.21 mg/1

10.38 mg/1

14.70 mg/1

11.66 mg/1

Total Ag E.P. Toxic Cr Hydroquinone

15.30 mg/1 0.08 mg/1 Not Detected (<5 ng/hg)

57.60 mg/1 0.07 mg/1 N* Detected (<5mg/Jg)

72.10 mg/1 0.09 mg/1 K* Detected

61.80 mg/1 0.06 mg/1 Nat Detected

Sincerely.

_

r Schank

(Al-l)



CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

GERARD N SCKANK OFFICE (817) 77WM9
HOME (BIT) 771^899

July 22. 1988

Ms. Margaret Bourne

Hercules, Inc.

P.O. Box 548
McGregor. Tx. 76657

Dear Ms. Bourne.
The three samples received 7-15-88 were analyzed with results as

follows:

88069-01

88069-02

88069-03

E.P. Toxic Ag

3.70 mg/kg

2.60 mg/kg

1.90 mg/kg

Total Ag

12.73 mg/kg

11.05 mg/kg

8.43 mg/kg

Sincerely,

Gerard N. Schanfc

(Al-2)
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U.S. DEPARTMENT OF COMMERCE
LUTHER H. HODGES, Secretary

WEATHER BUREAU
F.W. REICHELDERFER, Chief

TECHNICAL PAPER NO. 40

RAINFALL FREQUENCY ATLAS OF THE UNITED STATES
i

for Durations from 30 Minutes to 24 Hours aijd
Return Periods from 1 to 100 Years
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Cooperative Studies Section, Hydroloeic Services Division

for

Engineering Division, Soil Conservation Service
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Chart 44

2-YEAR 24-HOUR RAINFALL (INCHES)
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SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

2155 EAGLE DRIVE, P.O.BOX 10068 .
CHARLESTON, S.C. 29411-0068

MEMORANDUM
October 30, 1991

FM: Charlie Black
TO: Jeff Bennett

Pertinent parts of the RFA are enclosed. Note that the RFA only addressed 6 of
the 8 SWMUs (Sites 7 and 8 were discovered after the RFA was conducted). Also
note that I have included data on (1) the burning tanks in area S since they relate
to the explosives classification and disposal site and (2) the silver recovery units
since they relate to the x-ray effluent receiving ditch.

Charlie Blaek



U. S. NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
McGregor, Texas

RELEASE ASSESSMENT INVESTIGATION

PART I - GENERAL INFORMATION TWC Reg. No. ISW No. 30056

EPA I.D. No. TX 9170024708
Dates of Inspection:

March 28-30, 1989

A. Type of Industry:

Government-owned, contractor-operated facility to manufacture, load,
pack, and assemble pyrotechnic and other explosives for military use.

B. Surface Water:

1. Description of drainage patters from facility (include stream
segment numbers and names, desirable uses, water quality
standards, distance to nearest downgradient surface water body,
average slope of facility in percent, average slope of terrain
between facility and the surface water body in percent):

This facility is located in Segments 1246 and 1221 of the Brazos
River Basin. See Attachment I of the Preliminary Review for a
complete discussion about surface water discharges.

2. 1-year, 24-hr, rainfall in inches: 3.25 inches

3. Net Precipitation:

a) Mean annual precipitation: 33 inches per year

b) Mean annual lake evaporation: 66 inches per year

c) Net precipitation (a-b): -33 inches per year

Ground Water

SITE HYDROGEOLOGY

See Attachment I of the Preliminary Review for a complete discussion
about site hydrogeology.

Population Information

1. Population density within one (1) mile radius: 4,500 residents
two (2) mile radius: 5,000 residents
four (4) mile radius: 5,500 residents

2. Total population served by ground water within a 3-mile radius:

5,000 residents



3. Population served by surface water: Location(s) of water-supply
intake(s) within 3 miles (free-flowing bodies) or 1 mile (static
water bodies) downstream of the facility and population served by
each intake: Negligible.

See Attachment I of the Preliminary Review for a complete
narrative about surface water behavior.

E. Distance to a Sensitive Environment:

1. Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

N/A

2. Distance to 5-acre (minimum) freshwater wetland, if 1 mile or
less:

None

3. Distance to critical habitat of an endangered species or national
wildlife refuge, if 1 mile or less:

This facility offers refuge to many endangered species. For a
complete list, please refer to Attachment II in the Preliminary
Review.

PART III. VISUAL SITE INSPECTION

A. Listing of all units visually inspected (may attach annotated list of
units from P.A.)

Container Storage Area M (1228)
Silver Recovery Unit
Metal Plating Waste Treatment Tank
6,000-gallon Waste Acid Tank (Area F)
Toluene Recovery and Storage Area (within Area F)
Area F West Settling Pond (closed)

-- Container Storage @ Area M (1217)
Satellite Accumulation at 1230 (Explosives)
Satellite Accumulation at 1230 (Solvents)
Satellite Accumulation at 1229 (Solvents)
Satellite Accumulation at 1229 (Explosives)
Satellite Accumulation at 1227 (Explosives)
Satellite Accumulation at 1227 (Solvents)
Satellite Accumulation at 1224 (Explosives)
Satellite Accumulation at 1224 (Solvents)
Satellite Accumulation at 1217 (Explosives)
Satellite Accumulation at 1217 (Solvents)
Satellite Accumulation at 1214 (Explosives)
Satellite Accumulation at 1214 (Solvents)
Satellite Accumulation at 1210 (Solvents)
Satellite Accumulation at 1206 (Solvents)
Satellite Accumulation at F605 (Explosives)
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Satellite Accumulation at F610 (Explosives)
Satellite Accumulation at 405 (Solvents)
Satellite Accumulation at 404 (Solvents)
Waste Oil Storage Container Unit @ Area E
Waste Oil Storage Container Unit @ Area D
Area S - Explosives Classification and Disposal
Burning Tank - Area S
X-ray Effluent Receiving Ditch - Area M
Container Storage Unit for Hazardous Waste H 800-3
Case Washout Pond - Area M (closed)
Case Washout Treatment System - Area M
Waste Asbestos Dump in Area L
Container Storage of Asbestos in Area T
Plant Roads
Imhoff Wastewater Treatment System - Area M
In situ Wastewater Treatment System - Area T
Industrial Wastewater Treatment (Area F)
Area F - East Settling Ponds (closed)
Area M - North Receiving Pond
Area F - West Receiving Pond (aka stock pond)
Class II & III Landfill West (near Area M)
Class III Landfill - East (south of Area D)
Acid Contamination in Area R
Landfill and Ponds within Area S
Area A Retired Rubble Landfill
Class II Landfill - Area S
Open Dumping Site Southeast of Area E
Evaporation Ponds Area M between Buildings M-1217 and

M-1227
Area G Pesticide Dump

-- Area H IGLOO H800-5

B. Attach Site Map

Individual site maps accompany unit narratives in the Preliminary
Review.

In addition, an overall site map is attached for orientation purposes.

C. Areas of Concern

For the following units, which historically have managed hazardous
materials, an RFI is recommended to characterize the nature and extent
of releases:

Area F • West Settling Ponds
Acid Contamination in Area R
Evaporation Ponds Area M between Buildings M-1217 and

M-1227
Area G Pesticide Dump
X-ray Effluent Receiving Ditch - Area M
Area S Explosives Classification and Disposal



D. Dates of inspection: March 28-30, 1989

Participants: Alan P. Church, TWC; and Jay T. Lindholm, M. Bourne, and
Terry J. Winder of Hercules, and Robert Moser of the Naval Facilities •
Engineering Command - Southern Division.

June 2. 1989
Alan P. Church, P.E. . Date Prepared

PART IV: PENDING ACTIONS/CONCLUSIONS

(Awaiting sample results, company information)

Nothing pending.

Conclusions:

Evaluations units which have not had a consequential release.

Container Storage Area M (1228)
Silver Recovery Unit
Metal Plating Waste Treatment Tank
6,000-gallon Waste Acid Tank (Area F)
Toluene Recovery and Storage Area (within Area F)
Area F West Settling Pond (closed)
Container Storage @ Area M (1217)
Satellite Accumulation at 1230 (Explosives)
Satellite Accumulation at 1230 (Solvents)
Satellite Accumulation at 1229 (Solvents)
Satellite Accumulation at 1229 (Explosives)
Satellite Accumulation at 1227 (Explosives)
Satellite Accumulation at 1227 (Solvents)
Satellite Accumulation at 1224 (Explosives)
Satellite Accumulation at 1224 (Solvents)
Satellite Accumulation at 1217 (Explosives)
Satellite Accumulation at 1217 (Solvents)
Satellite Accumulation at 1214 (Explosives)
Satellite Accumulation at 1214 (Solvents)
Satellite Accumulation at 1210 (Solvents)
Satellite Accumulation at 1206 (Solvents)
Satellite Accumulation at F605 (Explosives)
Satellite Accumulation at F610 (Explosives)!
Satellite Accumulation at 405 (Solvents)
Satellite Accumulation at 404 (Solvents)
Waste Oil Storage Container Unit @ Area E
Waste Oil Storage Container Unit @ Area D
Container Storage Unit for Hazardous Waste H 800-3
Case Washout Pond - Area M (closed)
Case Washout Treatment System - Area M
Waste Asbestos Dump in Area L
Container Storage of Asbestos in Area T



Plant Roads
Imhoff Wastewater Treatment System - Area M
In situ Wastewater Treatment System - Area T
Industrial Wastewater Treatment (Area F)
Area F - East Settling Ponds (closed)
Area M - North Receiving Pond
Area F - West Receiving Pond (aka stock pond)
Class II & III Landfill West (near Area M)
Class III Landfill - East (south of Area D)
Landfill and Ponds within Area S
Area A Retired Rubble Landfill
Class II Landfill - Area S
Open Dumping Site Southeast of Area E
Area H IGLOO H800-5

Evaluated units which require further monitoring:

Area F - West Settling Ponds (closed)
Acid Contamination in Area R
Evaporation Ponds Area M between Buildings M-1217 and M-1227
X-ray Effluent Receiving Ditch - Area M
Area S Explosives Classification and Disposal

Evaluated units which have had evidence of a release:

Area G Pesticide Dump.
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Unit ;/Oex £* g//
1. Retired Rubble Landfill - Area A - Closed
2. Waste Oil Container Storage - Area D - Active
3. Class III Landfill - South of Area D - Active
4. Waste Oil Container Storage - Area E - Active
5. Open Dumping Site - Southeast of Area E

Inactive

6. East Settling Pond - Area F - Inactive
7. Toluene Recovery - Area F - Closed

Spent Acid Tank - Area F - Active
Wastewater Treatment System - Area F - Active

8. West Settling Ponds - Area F - Closed
9. West Receiving Pond - Area F - Active
10. Pesticide Dump - Area 6 - Inactive
11. Acid Contamination - Area R (1601) - Inactive

12. Igloo 800-3, 800-5 - Area H - Active
13. Septic Tank - Area T - Active
14. Asbestos Container Storage - Area T - Active
15. Asbestos Landfill - Area L - Closed

16. North Receiving Pond - Area M - Inactive
17. Class II and III Landfill - North of Area H -

Active
18. Silver Recovery - Treatment System - Active

Area H (1228) Ditch - Inactive
Less than 90 day Container
Storage - Active

19. Imhoff Wastevater Treatment - Area H - Active
20. Case Washout - Treatment System - Area M

(1219) - Active
Pond - Area M (1219) - Closed

21. Evaporation Ponds - Area M (1217 and 1227) -
Closed

- Less than 90 day Container Storage - Area H
(1217) - Active

22. Metal Plating Tank - Area M (1206) - Inactive

I .
23. Burning Ground - Area S - Active

i 24. Class II Landfill - Area S - Closed
1 25. Ponds (2), Landfill - Area S - Inactive



PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons
Industrial Reserve Plant
McGregor, Texas

EPA I.D. *: TX 9170024708

Reviewer: Alan P. Church
HAZSIT *: Tr. 01813
ISW «: 30056
Date: February 17, 1989

A. Waste Management Units;

1. RCRA-Regulated Units:
»
• ,

1 Explosives Classification and Disposal (Area S)
Solids Burn Unit (NOR 01) - Active

1 Burning Tank (Area S) - Active

1 Container Storage Unit (Area H)
(NOR 06) • Active

1 Metal Plating Waste Treatment Tank (Area M)
(NOR 08) - Inactive

2. TSCA • Regulated Units:

1 Vast* Asbestos Dump (Area L)
(NOR 09) • Closed

1 Case Washout Treatment System (Area M) • Active

1 Case Washout Pond (Area M) - Closed

1 Container Storage of Asbestos (Area T) (NOR 17) - Active

1 Container Storage Non-hazardous (Area H) (NOR 14) - Active

CERCLA - Regulated Unit:3.

4.

1 X-ray Effluent Receiving Ditch (Area M) - Closed

Solid Waste Management Units:

1 Retired Rubble Landfill (Area A) - Closed

1 Vaste Oil Storage Container Unit (Area D)(NOR 12) - Active

1 Class III Landfill East (South of Area D)(NOR 03) - Active

1 Vaste Oil Storage Container Unit (Area E)(NOR 13) • Active

1 Open Dumping Site (Southeast of Area E) - Inactive

1 Area F • Vest Receiving Pond (aka Stock Pond) NPDES - Active



Solid Waste Management Units:

1 Area F - West Settling Ponds - Closed

1 Area F - East Settling Ponds • Inactive

1 Toluene Recovery and Storage Area (Area F)(NOR 07) - Closed

1 Vacte Acid Tank - 6000 gal. (Area F)(NOR 11) - Active

1 Industrial Vastewater Treatment (Area F) - Active

1 Pesticide Dump (Area C)(NOR 10) - Closed

1 IGLOO H - 800-3 (Area H) - Closed

2 TNT Impoundment Areas (Areas J & K) - Closed

1 North Receiving Pond (Area M) - Active

1 Class III Landfill - West (near Area M)(NOR 04) - Active

1 Imhoff Wastevater System (Area M) - Active

1 Evaporation Ponds (Area M) - Closed

1 Silver Recovery Unit (Area M) - Active

1 Container Storage Unit (Area M)(NOR 15) - Active

1 Container Storage Unit (Area M)(NOR 16) - Active

1 Old Landfill (Area N) - Closed

1 Vastevater Treatment Plant (Area Q) - Active
•

1 Acid Contamination in Area R - Closed

3 Landfill and Ponds vithin Area S - Closed

1 Class II Landfill (Area S)(NOR 05) - Inactive

1 In Situ Vastewater Treatment System (Area T) - Active' t

? Plant Roads - Closed

B. Reviewed Documents *

1. RCRA: Fart A yes * Fart B vea Permit none

2. CERCLA Notification: See Area G Pesticide Dump* and X-Ray Effluent

Receiving Ditch



\°
3. Inspection Reports:

TWC CMI Report - 2/23/88
TWC and EPA Joint Inspection - 2/12/87
TWC and EPA Joint Inspection - 2/10/86
TDWR CMI Report - 3/18/85
TDWR CMI Report - 5/1/84
TDWR CMI Report - 7/12/83
TDWR CMI Report - 7/30/82
TDWR CMI Report - 2/10/82
TDWR CMI Report - 8/20/81

f

4. Enforcement Actions:

No enforcement actions are on record for this facility.

5. Other Information:

Much of the material published in this review was extracted from a
report entitled "Initial Assessment Study of Naval Weapons Industrial
Reserve Plant, McGregor, Texas" March 1983.

C. Summary:

The following photocopied narrative was taken directly from the above
reference.
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The Naval Weapons Industrial Reserve Plant (NWIRP) is a government
owned facility operated by Hercules Inc. The plant Is situated on an r
irregularly shaped tract of land lying mostly in McLennan County with a T
small portion of the western parcel in Coryell County , Texas. The site is i
located approximately 20 miles southwest of Waco, as shown in Figure 5-1. (j
The town of McGregor adjoins the facility at the northeast corner and has ;i|
a population of about 4,500 persons. The plant is bordered by the St. ;.ji
Louis and Southwestern Railroad on the north and the Gulf, Colorado and .j
Santa Fe to the east. The main entrance is located on Johnson Drive off .'!
U.S. 84. State Highway 317 runs along the eastern edge of the plant and
CM 2671 along a major portion of the southern boundary.

This portion of Texas is primarily an agricultural area,
bordering the east side of NWIRP is zoned as residential property; the j
south boundary, classified commercial, has light manufacturing operations j
and a university, research center; and the remainder, as open fanning and
grazing land, is only sparsely populated.

The site presently encompasses some 9,700 acres of flatland. The
tract extends approximately seven miles east and west and some three miles
north and south. The layout of the various administrative, storage,
manufacturing and burning areas is depicted in Figure 5-2. Facilities
include more than 150 buildings containing some 646,000 sq. ft. of usable
floor space, 26 miles of railroad, approximately 60 miles of macadam roads
connecting the various activities on site, a central water plant and
storage reservoir, numerous nonoperational industrial process facilities,
and miscellaneous structures including a sewage treatment plant now
operated by the city of McGregor. Electric power is provided by Texas
Power and Light Co. and natural gas by the Lone Star Company.

The U.S. Amy Ordnance Corps acquired approximately 18,000 acres of •
land at McGregor, Texas and established the Bluebonnet Ordnance Plant :
(BOP) , now WIRP, in early 1942 and operated the facility as an aircraft j
bomb loading plant, employing approximately 6,500 workers. The location ;
of Bluebonnet was accomplished by the cooperative efforts of the Chambers
of Commerce of Waco, McGregor and Temple, working in conjunction with the
officials of the Santa Fe and St. Louis and Southwestern Railway
Companies r the National Research Bureau and the War Production Board.
Factors contributing to the selection of McGregor, Texas as a site for an
Ordnance Plant included: no similiar establishment was located in central
Texas, the ample supply of manpower in the vicinity and the proximity of
railway junctions making rail routes to the north, south and east
available. The name Bluebonnet was adopted as the official name of the
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facility through a suggestion by Army personnel, as a name symbolic of the
Texas state flower.

On February 11, 1942 Job Directive No. Ml-1 was issued authorizing
the construction of four Group 3 bomb load lines, each with a capacity of
3,000-1001 bombs or that equivalent for a twenty four hour day and 6,000
adapter boosters and 10,000 auxiliary boosters per day. Also, an
ammonium nitrate crystallizing line with ten units, each unit capable of
crystallizing 33.3 tons of ammonium nitrate per day, was to be
constructed. Later, Job Directive Ml-2, dated April 8, 1942, reduced the
proposed capacity of the plant from four to three bomb lines and from ten
to six nitrate units; however, mainwater, gas, and electric facilities
were to be of sufficient capacity to provide for the original proposed
construction in case increased production was later required.

*

An expansion program started in October of 1944, added a fourth load
line, now designated Area M. The line began production of 5001 bombs on
February 19, 1945.

The Architect-Engineer-Manager contract for facility construction,
Contract fW-359-eng-4053, was awarded to the Bluebonnet Constructors on
February 28, 1942, a joint venture between W.E. Callahan Construction
Company of Dallas, the construction manager, and the architectural
engineering firm of Howard, Needles, Tammen and Bergendoff of New York,
NY. Preliminary'construction work was initiated on March 5, 1942.

The constructed buildings on the reservation were roughly arranged in
groups as follows:

Administration 24
Barracks & Trailer Park 33
Shop and Warehouse 5
Inert Storage 4
Booster Line ' 10
Ammonium Nitrate Plant 17
Barb Load Lines (3) 75
High Explosive Storage 118
Finished Ammunition Storage 102
Miscellaneous 27
TOTAL 415

The government-owned contractor-operated (GOOD) facility was first
run by the National Gypsum Company of Buffalo, New York. The contract (W-
ORD-607) was awarded to the company on February 9, 1942, for operation of
the plant on a cost-plus-fixed fee basis. Operations began on Bomb Load
Lines lr 2 and 3 on October 16, November 27 and December 18, 1942,
respectively; and on the Boob Booster, Oct 22, 1942. The ammonium nitrate
plant started production operations on December 7, 1942.

Production schedules were not met at first due to the shortage of
boob bodies, wax for nose pads and packing boxes but by late 1943 were
exceeded. The nitrate plant closed in June of 1943, and operations of



Load Lines 2 and 3 were suspended in the latter part of 1943.

However, Line 2 began production of 500 G.P. Bomb AN-M64 in September
1943, and in the following quarter, Line 1 retooled for production of
105nn Howitzer shells. Later, Line 3 reopened for production of M2
demolition blocks, and authorization was given for the manufacture of
quarter (1/4) and half (1/2) pound TNT blocks from scrap for use on
infiltration courses at nearby camps. Use of the ammonium nitrate
crystallizing facilities for graining fertilizer grade nitrate began in \
October, 1943. The production of boosters was cancelled in February of /
1944. Cumulative production for the plant through March 1944 was as
follows:

1000-lb. S.A.P. Bombs 256,929
500-lb. G.P. Boob AN-M64 65,079
5-lb. TNT Blocks 9,345
Fragmentary Boobs M-72 216,400
AN-M4 Cluster 368,539
105 ran. Shell 471,483
M-2 Demolition Blocks 126,089
Auxiliary Booster M-104 1,025,973
Adapter Booster M-102 412,664
Adapter Booster M-115 862,215 ,
100-lb. G.P. Boob 122,133 !
Ammonium nitrate, Ibs. 16,613,590
Ammonium nitrate, tons
(Fertilizer grade) 21,901

One of the important developments at the Bluebonnet Plant was a new
method of rail transport of bombs, increasing the number per car from 44
to 88 by vertical crating techniques. On August 15, 1945, instructions
were issued by the Commanding Officer to cease production, and immediate
action was taken to put into effect post V-J Day plans.

Decontamination of production lines was completed by November 30,
1945 in accordance with FDAP Decontamination Manual Sept. 1945, and TB-
eng-57. Inspections by both Ordnance representatives from OFDAP, and the
U.S. Any Engineers, Galveston, Texas, of all decontamination procedures
were made and approved.

Ho decontamination work was carried out in the High Explosive or
Finished Ammunition areas due to the fact that these areas were being used
for storage of approximately 40,000,000 pounds of explosives. Loading
Docks 1*2 and 3 were likewise not decontaminated, because of awaited
shipping orders of stored materials. Buildings which could not be
adequately decontaminated were marked for destruction.

An inter-governmental agency transfer of the Bluebonnet Ordnance
Plant from the War Department to the War Assets Administration was
conducted on April 16, 1946, immediately following peace negotiations.



Shortly after the war, the land was sold to a number of private
concerns. A major portion of the plant was conveyed to Texas A&M
University for educational and research purposes. All of the parcels sold
contained 20 year recapture provisions if re-establishment was required.

In 1952, the Air Force acquired approximately 11,450 acres, the major
portion of the site, renaming it Air Force Plant No. 66. The new boundary
lines are compared with the originals in Figure 5-3. The land within
Areas J and K, totaling approximately 250 acres, remained under private
ownership when the Air Force re-established the facility. The plant was
reactivated for the development and production of jet assistance take-off
boosters (JATO's) with Phillips Petroleum Company as the operating
contractor. A considerable amount of rehabilitation and new construction
was conducted at the complex during,.this period.

Production activities did not get tinder way until early 1955. JATO
motors were loaded with an ammonium nitrate propellant containing a small
percentage of ammonium dichromate. These motors were used as boosters on
short runways and in very cold climates.

The facility was operated for the Air Force by Phillips until 1958
when North American Aviation (NAA) joined Phillips in a partnership to
form Astrodyne, Incorporated. The facility subsequently entered into the
high performance propellant field.

North American Aviation (NAA) bought Phillip's share in 1959 and the
plant became the Solid Rocket Division of Rocketdyne. When NAA and
Rockwell merged in the early 1960's, Rocketdyne became a Division of North
American Rockwell Corp. and finally became known as Rockwell International
Corporation's Rocketdyne Division. Under Rocketdyne the plant was
modified and expanded to handle a wide variety of solid propulsion
systems, exploratory, advanced and engineering development programs, as
well as the production programs.

In October of 1964 the Air Force inquired as to whether the Navy
would agree to accept plant cognizance since the work load was
preponderantly Navy. On November 17, 1964, BUWEPS agreed to accept the
facility. Following the necessary approvals and congressional
concurrences, the transfer was made to the Navy.

On May 1, 1966, the land (approximately 11,450 acres), improvements,
machinery and equipment of Air Force Plant No. 66 were transferred to the
Department of the Navy, and became known as the Naval Industrial Reserve
Ordnance Plant under the cognizance of the Naval Ordnance Systems Command.
With Department of the Navy's reorganization, the plant was redesignated
Naval Weapons Industrial Reserve Plant (NWIRP) under the cognizance of the
Naval Air Systems Command.

Rocketdyne continued as the operator until January, 1978, when
Hercules r Incorporated assumed the operating responsibilities for the
facility. Hercules presently produces a number of solid propellant rocket
motors including the Shrike, Sparrow, Phoenix, Sidewinder and the MK 25
JATD for the Navy. Rocket motor production operations are conducted in
Areas F and M.
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Since the early 1970's, approximately 1,700 acres have been disposed
of. On March 27, 1972, 70.44 acres were assigned to the Department of
Health, Education and Welfare (HEW) for conveyance to the McGregor
Independent School District for educational use. The sewage treatment
plant structure and approximately 33 acres surrounding the facility were
released to the City of McGregor on June 6, 1972. This property was
released with the condition that the City would continue to service NWIRP-
McGregor at a non-discriminatory rate. In April 1974, seven parcels of
land totaling about 1,600 acres located around the perimeter of the site
were disposed of. This surplus included some 1,100 acres of land
immediately surrounding Areas J and K which now forms the large privately
held rectangular tract located between the static test facility (Area L)
and the burning ground (Area S). This parcel excluded, of coursep the two
privately held portions (inside Areas J and K) totaling approximately 250
acres. The Navy acquired all of AF Plant 166. Plant AF 166 did not
include Areas J and X. Presently, the NWIRP contains
The major portion of the non-operating areas, that land outside"designat
areas, is leased for argicultural use (approximately 8,000 acres).

The leasees of the agricultural land use the property for cattle
grazing and the production of grain crops.



19
Because several inconclusive studies regarding waste management units have
been published, and considering the transitioning influence of waste
management regulations upon the regulated community, no accurate prediction
of candidate RFI units can be made.

Recommended Actions:

A visual site inspection (VSI) is recommended for the entire facility to 1)
obtain design, operation, and closure information for units about which
partial information is known, 2) look for visual signs of releases, 3)
determine status of each unit, and 4) to look for waste management units
which might not otherwise be found.



1.0
ATTACHMENT

POLLUTANT DISPERSAL PATHWAYS

CLIMATE:

The NWIRP-McGregor site has a humid subtropical continental climate. Summers are
long with high temperatures, while winters are short and mild. In the six winter
months (November through April), the average low temperature is 44.2'F and the
average high temperature is 65.7'F. For the six summer months the average low is
68.7'F and the average high 89.9'F. The annual average low temperature is
56.4'F with the average annual high temperature 77.8'F. The average daily
temperature is 67.1'F. The extremes are -5'F (1949) and 112T (1969).

The amount of precipitation in any one year is extremely variable. Most rainfall
is the result of thunderstorm activity; consequently, considerable spatial
variation in amounts occurs. There is an average of 77 days per year with
precipitation, but much of the precipitation in any one year is concentrated in
just a few thunderstorms. For example, in 1979 the yearly precipitation was 42.37
inches, and of this amount 20.26 inches, or 48.90 percent of the total annual
precipitation, occurred in twelve days. Total annual rainfall has ranged from
60.20 inches (1905) to only 13.30 inches (1917), with the average annual
precipitation being 31.26 inches. April and May are normally the wettest months,
with July and August being the driest. There is no appreciable amount of
snowfall in the area.

Evaporation rates are high in relation to annual precipitation. For example, in
1980 the pan evaporation rates for March through November totalled 81.7 inches
compared to the average annual precipitation of only 31.26 inches. Much of the
precipitation is evaporated which serves to reduce the possibility of leachate
production and contamination migration.

The average relative humidity is 66.8 percent. Prevailing wind direction is from
the south throughout the year.

SURFACE RUNOFF DISCHARGES:

Surface Water - Surface water at the NWIRP-McGregor site is provided by
tributaries of Station Creek, Harris Creek, and the South Bosque River. The site
can be divided into three watersheds which correspond to these streams. Figure
5-7 (attached) shows the watersheds within the boundaries of the NWIRP-McGregor
site, and indicates the direction of surface water flow. On a regional basis,
the entire NWIRP-McGregor cite lies within the Brazos River Basin. All of the
streams within the boundaries of the site are intermittent in nature, and are
subject to drying up during periods of drought. Many of the tributaries flow
only following periods of rain. Surface waters within the boundaries of the
site, and in the surrounding areas, are used solely for agricultural purposes,
mainly as water for livestock. All water used for human and industrial purposes,
comes from ground water. The surface water is hard, which is a result of the
limestone bedrock. Descriptions of the three watersheds which occur at the site
follow.



2.1
Station Creek Watershed: The Station Creek Watershed is located in the western-
most portion of the NWIRP-McGregor site, and encompasses roughly 1/5 of the land
area. This portion of the site drains southward into Station Creek, which
contrasts to the rest of the site which drains eastward. Drainage from Station
Creek flows into the Leon River Watershed, which in turn flows into the Little
River Watershed, which empties into the Brazos River.

Surface drainage from Area M (Manufacturing) enters into Station Creek. This
would include any overflow from the interior settling ponds, the propellant
washout pond, the north stock pond, and the Imhoff settling ponds.

Harris Creek Watershed: The Karris'-Creek Watershed occupies roughly the northern
portions of the NWIRP-McGregor site. This portion of the site drains northeast-
ward into Harris Creek. Drainage into Harris Creek flows into the South Bosque
Watershed, which then empties into the Brazos River.

Many of the site's operating areas drain into tributaries of Harris Creek. These
include Areas D (Machine Shop and Tool Fabrication). F (Engineering Laboratories
and Pilot Production), G (Tooling and Equipment Storage), H (Storage Magazines),
R (Environmental and Static Testing), T (Crating and Shipping), and portions of
Areas A (Administration) and L (Static Testing). Drainage into Harris Creek
includes effluent from the three settling ponds in the western portion of Area F,
as well as any effluent from the two presently dry ponds in the northeastern
portion of Area F. Drainage from the pesticide spill site in Area G (described
later) also enters Harris Creek.

South Bosque Watershed: The South Bosque Watershed occupies the southern portion
of the NWIRP-McGregor site. This portion of the site drains southeastward into
the South Bosque River. The South Bosque River subsequently empties into the
Brazos River.

Operating areas which drain into the South Bosque River include Areas E (Ware-
housing and Garage), S (Explosives Disposal), and portions of Area L (Static
testing). Surface drainage from the asbestos site (described later) drainage
into the South Bosque River. Areas J and K. which were old WWII bomb loading
lines but are not in private ownership, also drain into the South Bosque River.
Discharge from the City of McGregor's Sewage Disposal plant, old Area Q, also
drains into the South Bosque River.

GROUND-HATER CONTAMINATION:

Ground water IB the source for all potable and process water used at the
NWIRP-McGregor site, and in the areas surrounding the site.. Regionally, much of
central Texas relies on ground water for all or a substantial portion of their :
drinking and industrial water. ;

Ground water in central Texas is obtained from two main aquifers. These aquifers
are located within the Trinity division and are known as the Hensel aquifer and
the Hosston aquifer. These aquifers are commonly referred to as the "Upper
Trinity Sand" and "Lower Trinity Sand", respectively. These two aquifers are
composed of fine to coarse sand, and are separated by beds of limestone and
shale.



The water in these two aquifers moves generally from the northwest to the
southeast. The rate of ground-water movement, in both aquifers, varies from
about 10 to 40 feet per year (Thornhill, 1960). The hydraulic gradient of the
two aquifers is between 10 and 25 feet per mile (Thornhill, 1980). The average
transmissibility values are about 7,500 gpd/ft within the Hosston, and 2,000
gpd/ft for the Hensel (Thornhill, 1980). Permeability values for these two
aquifers average 60 gpd/sq.ft. and porosity averages 20-35 percent (Thornhill,
1980).

The Hensel aquifer is the only available aource of ground water in sufficient
enough quantities for the NWIRP-McGregor site. This is unlike the surrounding
areas of central Texas which also have access to the Hosston aquifer. The
absence of the Hosston aquifer results from the fact that the NWIRP-McGregor site
is situated on what is called the McGregor High. This is an erosional high where
non-deposition occurred during early Cretaceous time. This high was probably a
Paleozoic limestone ridge which existed as a marked decrease in the thickness of
the lower Cretaceous rocks, resulting in a lack of the Hosston aquifer under the
NWIRP-McGregor site. This high also serves to restrict the movement of ground
water through this area in the Hosston aquifer.

The NWIRP-McGregor site obtains its water from four wells which are drilled into
the Hensel aquifer as depicted on Figure 5-8 (attached). These wells were
drilled in 1942 when the site was the Bluebonnet Ordnance Plant. The Hensel
aquifer is located some 960 feet below the surface of the site, and ranges from
19-100 feet in thickness. The four wells range in depths from 1011-1140 feet,
and provide all the potable and process water used on the site. Appendix B
contains the drilling logs for these wells. These logs provide a good record of
the underlying geologic units.

Table 5-3 (attached) provides relevant data on the site's four wells; including
the pumping rate (gpm), static water level, pumping water level, drawdown, and
specific capacity. This table also shows the changes which have occurred over
the course of the almost forty years during which the wells have been
operational. As is evidenced by this table, there has been a significant
lowering of the piezometric surface from 175 feet beneath the surface in 1942 to
588 feet as of 1979. This represents a drop of 413 feet in forty years. The
piezometric surface is continuing to drop at an average of 10 ft/yr (Thornhill,
1980).

Water usage averages 260,000 gallons per day at the NWIRP-McGregor site (ManTech.
1976). This high usage, coupled with the fact that there if almost no recharge
into the aquifer, has led to the drastic lowering of the water level. The areas
of recharge for the Hensel aquifer occur some 80 miles to the west of the site in
Hood and Erath counties. Assuming the ground water moves at the fastest rate of
40 feet per year, it would take over 10,000 years for recharge to reach the
NWIRP-McGregor cite. The nearest discharge area occurs in Travis County, some 75
•lies to the southeast.

The Hensel aquifer in the general area of the NWIRP-McGregor site has relatively
good water quality. Dissolved solids are in the range of 650-750 mg/1 which is
somewhat high, but is still classified as fresh water. Total hardness is in the
range of 20-50 mg/1, which is classified as soft water. Contained in Appendix B
IB a detailed chemical analysis of the ground water from the four on-site wells.
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In addition to the deep wells of the Hensel aquifer, which supply all the potable
and industrial water for the site and surrounding areas, there are numerous
hand-dug shallow wells. Figure 5-8 shows the approximate locations of some of
these shallow wells (numerous others exist), as well as the location of the deep
Hensel aquifer wells.

The fact that these shallow wells exist indicates that there is a high water
table in the area. Soil borings Indicate there is a high water table for the
area and suggest a water table at a depth of 15-20 feet below the surface is
common. Many of these shallow wells yield water only seasonally, but others
yield water continuously.

Movement of this upper ground water would approximately follow the contours of
the surface. Most of these hand-dug shallow wells are located in the vicinity of
streams. Water from these wells is presently used solely for agricultural
purposes, either for crops or for livestock. This is due mainly to the
unreliability of the shallower ground water and the general poor quality of the
water. •

Much of this shallow ground water may occur as a lense in the upper few feet of
bedrock. The upper few feet of bedrock, mainly limestone, is likely to be more
fractured and creviced than the deeper bedrock. These fractures and crevices
would allow water to permeate into this upper few feet of limestone.

Table 5-4 (attached) provides a summary of the aquifer properties in the geologic
units in McLennan County. As this table indicates, most of the geologic units
underlying the site, with the exception of the Hensel and Hosston, do not yield
water. One other exception to this is the Edwards formation which is a permeable
limestone and does yield water in places. The Edwards formation occurs at a
depth of some 130 feet below the NWIRP-McGregor site.

Migration Potential

Surface Water - Contamination of the surface water at the NWIRP-McGregor site is
a possibility. However, this likelihood is minimized by the intermittent nature
of the site's streams. The rate of flow from the site is thus extremely
variable. Much of the surface discharge into the site's streams percolates into
the stream bed or evaporates before it leaves the boundaries of the site.
Surface contamination migration, while possible, is probably extremely slow.

Surface water contamination from the streams in the Harris and South Bosque
watersheds would migrate to the east, ultimately ending up in Lake Waco which
flows into the Brazos River. Surface water contamination from the Station Creek
watershed migrates to the south into the Leon River, which flows into the Little
River which empties into the Brazos River southeast of the site some 50 miles.

Shallow Ground Water • The shallow ground water, which IB indicated by the high
water table, could very easily become contaminated. The water occurs less than
20 feet beneath the surface of the site. This shallow depth, coupled with the
vertisol soils of the site, makes contamination a possibility. These vertisol
Boils are subject to developing vertical cracks upon drying, and these cracks
provide an avenue for contamination migration into the shallow ground water.
Seepage through the thin soils is also possible. The flow of this shallow ground
water would closely approximate that of the surface topography.



Hensel Aouifer - Contamination of the Hensel aquifer is extremely unlikely due to
its depth beneath the site and the impermeability of much of the underlying
bedrock. Potential contamination would have to travel vertically some 1000 feet,
through impermeable limestone and shale, in order to reach the Hensel aquifer.

The Hensel aquifer is a regionally important source of water, and any appreciable
contamination would represent a serious problem. If by some chance contamination
were to reach the aquifer, it would travel in a southeastward direction from the
site at a rate of 10-40 feet per year (Thornhill, 1980). This means it would
take 132-528 years for the contamination to migrate one mile. The nearest
discharge area for the Hensel aquifer is some 75 miles away in Travis County. It
would take the ground water some 9,900-39,600 years to migrate there.

On-Base Migration - The possibility of on-base migration from off-base sources is
extremely unlikely. Surface water or shallow ground-water contamination onto the
site would come from areas west or northwest of the site (see figure 5-7 for
surface drainage characteristics). Oglesby is located in this area, but it is a
small town which historically has presented no contamination threat to the
NWIRP-McGregor cite. The other areas which have surface and shallow ground water
migrating onto the site are all agricultural. These agricultural areas only
present problems in terms of the fertilizers, pesticides, and herbicides they
use. These do not represent a serious problem at the NWIRP-McGregor site. The
fertilizer use may be increasing the nitrogen levels in the shallow ground water,
but this is not an isolated problem. These same types of chemicals are being
applied on the agricultural land throughout the region both on-site and off-site.

AIRBORNE CONTAMINATION:

Any contaminants introduced into the atmosphere would have a high probability of
wafting in a northwest direction over sparsely populated terrain.



ATTACHMENT II111

TARGET POPULATIONS OF CONCERN

As mentioned earlier, NWIRP is contiguous to the town of McGregor, Teas
(population 4,500). Because this facility is large, practices which are used at
the plant may influence McGregor. Therefore, it is important that waste
management strategies used on-site reflect reasonable approaches toward
minimizing any adverse influences on McGregor.

Flora:

Historically, the are of the NWIRP-McGregor site has been a mid to short grass
prairie. Grasses which are common in the area include the following varieties:
Buffalo, hairy grama, Texas grama, side-oats grama, three-awn, and little
bluestem. Aerable soils have historically been cultivated. Areas where the
natural vegetation has been disturbed, and subsequently left unattended, usually
revegetate in Johnson grass and weeds. Along streams and drainageways hackberry,
bois d'arc, and willows can occur. Live-oak are also scattered throughout many
areas. Rough stony land supports Spanish oak, shinnery white oak, ash, red bud,
and various other small trees and shrubs.

The project area lies at the juncture of the following major vegetational areas:
post oak savannah, blackland prairies, and cross-timbers and prairies. Theses
three areas, while they share many dominant species (such as big and little
bluestem and a number of xerophytic oaks), differ markedly in rare and endangered
plant species reported.

5.4.2 Eayilft:

Sixteen faunal species known to have occurred in Texas are Federally listed as
endangered. One is listed as threatened (FR, Thurs., July 14, 1977, Part V).
These species and their probability of occurrence in the McGregor area are shown
in Table 5-8 (attached). The table is based on literature only and does not
represent the results of site search. Much of the NWIRP-McGregor site is
presently used for grazing cattle.

Reference

Envirodyne Engineers Initial Assessment Study Naval Weapons Industrial
Reserve Plant - McGregor. Texas. St. Louis, Missouri: Naval Energy and
Environmental Support Activity • Port Hueneme, CA, March, 1983.



Elevation (ft)

Measured (gpm)/
Discharge Pressure (ft)

Static Level (ft)(a)
Pumping Level (ft)

Drawdown (ft)/
Specific Capacity (ft)

Pump Setting (ft)(a)

Begin Hensel Aquifer
Thickness of Sands (ft)
Well Depth (ft)(a)

TABLE 5-3

WELL INFORMATION

1942
1955
1965
1969
1977
1979

1942
1965
1969
1977
1979

1965
1969
1977
1979

1942
1955
1957
1969
1979

(801)
Well 1

744

350/-
350/84
300/85
370/42
325/60
280/50

175/-
410/610
442/638
493/686
588/714

200/1.6
195/1.89
193/1.68
126/2.22

400
560
610
700
885

971

51

1,141

(802)
Well 2

754

* 37 5/-
370/51
280/65
430/51
430/55
305/44

216/-
417/545
447/625
503/660
552/677

128/218
168/2.52
156/2.79
125/2.44

400
540
590
660
885

960

19

1,046

(803)
Well 3

769

240/-
195/29
200/35
200/85
192/21
206/30

240/-

480/625
525/665
590/743

-/I. 22
145/1.38
140/1.37
153/1.35

440
560
620
680
820

962

30

1,011

(804)
Well 4

781

420/-
430/19.6
420/18
570/18
480/20
475/20

250/-
414/485
463/547
528/595
586/636

71/5.84
84/6.79
67/7.16
70/6.79

400
480
570
630
770

957

100

1,062

NOTE: (a)Depth below surface



TABLE 5-4

SEQUENCE AND CLASSIFICATION OF
CENTRAL TEXAS GEOLOGIC FORMATIONS

lyvtea

Quaternary

0—

Jurassic

Fronsyl-
vaniaa(r)

Scriaa, group,
or diruioa

accent and
Pleistocene

I
U3

1
!

-

EatfeFofd

Wasfaha
Division

•

'iedenckspuig
Diviaion

|
1

Trinity 1
Divide. J

!
Cotton Valky

Group

Formation
or member

Alluvium and
terraces

Taylor

Avon

SOQtl) 04MQOC

Lake Waco

Pepper

Bada

DdRio

Ctaimrtam

Edwards

ComanchePcak

Wahmt

Pahpty

ClenRott

Head

ig.S Cw
If *«*
*| Haaortt

Sfigo

HoeaMB

Schukr(r)

' r

VadBBB
Tfeicknaea

(fMt)

?

1170

W .

140

145

100

K

IS

210

45

130

175

JO

•00+

75

73

m
fS

•00+

f

1

Deecriptian

Sand, till, and
gravel

Calcareous marls, sandy marls,
lenses of calcareous sandstone,
and chalky limestone.

Marly limestone and limy shale
with tome' bentonite teams.
Shale with sow
atone flags.

Shale with limestone fags
aad bentonite teams.
Non<alcareous shale with
injected sandstone dikes fa
northern part of
McLennan Coonty.
Hard to chalky
fossiliferous limestone.
Fot siliferous day with
occasional limestone beds
and sandy streak*.
Nodular limestones and
marly shales.
Limestone, rediitid red
material, and calcareous
tinstone.
Nodular limestones aad
f ossiliferout day.
Shale with tome limestone
and sand stringers.
Sands with tome
shales faterbedded
Alternating limestones and
shales with tome anhydrite.
•

Fine to coarse sands
with green shale*.

T 'nnli.M .gM|

•hale*.
Shale with tome
limestone and Mad.
Limestone and
shale.

Pine to coarse oad
with tome conglomerate
and varicolored thak.

Sands and
shales (?).
Shales aad
Bxtamorphica.

Aquifer
propeniea

Yields potable water in tome
areas at shallow depth.

Yields tome potable water from
Wolfe City member in eastern
pan of county at shallow depth.

Not known to yield water
in McLennan County.

Yields no water fa
McLennan County.
Yields tmaJl amount* of water for
domestic ate m western pan
of McLennan County.

Reported to yield woe potable
water m northeastern
McLennan County.
Yields no water
in McLennan Coonty.

Yields BO water
in McLennan County.
Not known to yield water
in McLennan County.

Yields some potable water m
northwestern McLennan County.
Yield* no water fa
McLennan County.
Yield* no water fa
McLennan County.
Yield* potable water in north-
western McLennan County.
Yields tome water fa
McLennan County..
Principal aquifer in western Mc-
Lennan County. Yields large sup-
plies for municipal, industrial,
and domestic purposes.
Yield* BO wafer fa
McLennan CoBBty.
Yield* no water fa
McLennan County.

Yield* BO water fa
McLennan County.
Principal aquifer in eastern Mc-
Lennan County. Yields large tup-
plies for municipal and industrial ;
purposes. Water m sands in wpper
pan of formation in southeastern
pan of county may be highly
mineralised.
Yields no water fa
McLennan County.
Yields no water fa
McLennan County.

(Rup 1976)
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TABLE 5-8

FEDERALLY ENDANGERED AND THREATENED FAUNA - TEXAS

Special

Texas blind salamander (Typhlomolge rathbuni)

Fountain darter (Etheoatoma fonticola)

Big Bend Gambusia (Cambusia gaigei)

Clear Creek Gambusia (G. heterochir)

Pecos Gaobusia (G. nobilis)

Conmanche Springs pupfiah (Cyprinodon elegans)

Ivory-billed woodpecker (Campephilus primeipalis)

Red-cockaded woodpecker (Dendrocopoa borealis)

Attvater's greater prairie chicken (Tympanuchus cupida)

Southern bald eagle (Haliaeetus leucocephalus leucocephalus)

Mexican duck (Anas diazi)
•

Gray wolf (Canis lupus aonstrabilis)

Mexican wolf (C. lupus baileyi)

Red wolf (Canis rufus)

Black-footed ferret (Mustela nigripes)

Houston toad (Bufo houstonensis)

American alligator (Alligator missisaippiensia)

Likelihood of Occurring in Project Area

No cave habitat

No suitable strea* habitat

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Restricted

Not reported in area

Possible, but not reported in area

Possible transient

Possible but area is north of usual range

Project area east of reported range

Project area north of reported range

Reports restricted to areas to east

Unlikelyi southernmost extension of range

Not reported in area

No suitable habitat

NOTESt (a)All species have "endangered status" except American alligator which has "threatened status'
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PART II - UNIT EVALUATION ISW 30056
Inspection S8-30 March 1989

WASTE MANAGEMENT UNIT

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes , indoor)
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B. Characterization of Vaste Materials (facility records, sample results,
process description, constituents of concern, documentation)

(J

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus
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2. Rainfall controls (run-on/run-off controls, storrawater col ection and
disposal, analyses)

Sv*>

3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)

_£.,

4. Evidence of actual or potential groundvater contamination (samples from
monitor wells, knowledge of shallow water tables, operating practices)

5. Air quality concerns (TACB complaints, odors, particulate dispersal,
sampling records)
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D. Other Areas of Concern
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E. Summary /General Comments
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PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT *: TX 01813
McGregor, Texas ISW *: 30056

EPA I.D. *: TX 9170024708 Date: February 17, 1989

I. Waste Management Unit:

RCRA: Area S - Explosives Classification and Disposal
NOR No.: 01 - Solids Burn Unit

II. Evidence of Release:

There is no known evidence of release of hazardous waste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

See Attachment I .

TV. Waste Characteristics:

Toluene
1,1,1, trichloroethane
Chlorinated benzenes
Ammonium perchlorate -based explosives, about 80% AP
Ammonium nitrate-based explosives
Solvents contaminated with explosives during manufacturing and clean-up
operations

Contaminated rags and paper used during clean-up operations. By-products of
combustion for a typical propellant, explosives and pyrotechnics (PEP)
operation are illustrated as follows:

HC1
CO
CO

S2

S°0

25%
18%
20%
2%
10%
20%
4%

V. Target Populations of Concern:

See Attachment II.

VI. Documents Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 • ERM Southwest, Houston
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• Phase I Closure Flan Area G, May '84 - ERM Southwest, Houston

• Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

• Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston

• Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

The area has been designated as the official burning ground for off -spec
material since the facility was established in 1942. A diagram of the
fenced area is shown in Figure 6-19 (attached). The burning ground is
located in the southeast corner of the plant. It is a 4,800 foot diameter
circle (415 acres) with a 4 -strand barbed wire fence around the perimeter.
The burn pads are positioned in the center and are enclosed by an earthen
bern sized to contain the maximum rainfall without surface run-off. The
soil is an impervious clay and the site has been approved by the Texas
Water Quality Board (TWQB) for an open burning application. The berms
prevent spreading of the burn residue through surface run- off, and the clay
prevents contamination of ground water.

The unit has the capacity to process 5,000 Ibs. of waste per single burn
event.

The unit is currently operating under interim status and would be
appropriately permitted under 40 CFR §264.600 (Subpart X).

VIII.

Additional information is needed about this unit, and the area which is
occupies.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, and 4)
visual evidence of releases.
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PART II - UNIT EVALUATION

WASTE MANAGEMENT UNIT

Q
U.S. Naval Weapons

Industrial Reserve Plant
McGregor, Texas
TX91700S4708

ISM 30056
Inspection 88-30 March 1989

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes, indoor)
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B. Characterization of Waste Materials (facility records, sample results,
process description, constituents of concern, documentation)

T

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus
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2. .Rainfall controls (run-on/run-off controls, stormwater collection and
disposal, analyses)
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3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)
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4. Evidence of actual or potential groundwater contamination (samples from
monitor wells, knowledge of shallow water tables, operating practices)
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5. Air quality concerns (TA 'B complaints, odors, particulate dispersal,
sampling records)
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PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW *: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Waste Management Unit:

RCRA: Burning Tank - Area S

II. Evidence of Release:

There is no known evidence of release of hazardous waste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

Toluene bottoms contaminated with explosives during TATB manufacturing
operations .

V. Target Populations of Concern:

See Attachment II.
.>'•

•.v

VI. pfl^Tmpnts Reviewed:

Correspondence file, inspection reports. Farts A & B of the Permit
Application and the following applicant-supplied documents:

• NACIP Confirmation Study, March '83 \EKH Southweŝ , Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

. Ground-water Monitoring Report - February '82 • Shannon & Wilson,
Houston

- Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 • ERM Southwest, Houston

VII. gfte Description:

Toluene bottoms are burned in a large steel tank located just south of the
off-spec burning area. This material is not burned directly on the ground;
therefore, the probability of contamination is slight.



The safety procedures which have been implemented include 2 -way radio
contact between the burn truck and the fire truck, presence of two
employees during the burning operation, and a burning frequency of not less
than 16 hours. Because light contamination of airborne combustion products
is rapidly dispersed, the only climatic restriction placed on the operation
is the banning of burning if winds are in excess of approximately 15 mph,
primarily to avoid grass fires.

The nearest public road is over 3/4 mile from the burn pads and the closest
residential area is more than a mile away.

VIII.

Additional information is needed about this unit, and the area which is
occupies .

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, and 4)
visual evidence of releases.
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WASTE MANAGEMENT UNIT

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas

Inspection 88-30 March 1989

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes, indoor)

B.

^U.

Characterization of Waste Materials (facility records, sample results,
process description, constituents of concern, documentation)

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus



2. Rainfall controls (run-on/run-off controls, stormwater collection and
disposal, analyses)

M>

3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)

c-f

4. Evidence of actual or potential groundwater contamination (samples from
monitor wells, knowledge of shallow water tables, operating practices)

-/jty
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/ Ct

i •

5. Air quality concerns (TACB complaints, odors, particulate dispersal,
sampling records)
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D. Other Areas of Concern
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Summary/General Comments
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PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT *: TX 01813
McGregor, Texas ISW *: 30056

EPA I.D. *: TX 9170024708 Date: February 17, 1989

I. Vaste Management Unit:

CERCLA: X-ray Effluent Receiving Ditch (Area M)

II. Evidence of Release:

No data are available.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

No data are available.

V. Target Populations of Concern:

See Attachment II.

VI. Documents Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- RACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Flan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

- Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston

- Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

The Navy is investigating this unit under the CERCLA program. The first
phase of the investigation began in December, 1988.

VIII.

Additional information is needed about this unit, and the area which is
occupies.



IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, 4) visual
evidence of releases, and 5) study and remediation status.



1 of 3

PART II - UNIT EVALUATION

WASTE MANAGEMENT UNIT

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX91700S4708

ISW 30056
Inspection SB-30 March 1989

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes, indoor)

'/ Cos>Stsfc oT fi. Series of it

i) PrWtrg^</f / tro+JL e OK fiteT ZC<S.I

B. Characterization of Waste Materials (facility records, sample results,
process description, constituents of concern, documentation)

'Vt-

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus

, i J
AtfrJ
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2. Rainfall controls (run- on/run- off controls, stormwater collection and
disposal, analyses)

»3 c*T)/V /s co/frp^T^/y frj/tt/s) -ru-y

j^.te/c)'^9_

3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)

4. Evidence of actual or potential groundwater contamination (samples from
monitor wells, knowledge of shallow water tables, operating practices)

/'•/• <=**&?**> <JS)/'Kc/ -/&f itttS

hcuJC. C&sii'rihtAfcJ l/G

5. Air quality concerns (TACB complaints, odors, particulate dispersal,
sampling records)

/Onotv/n pr



D. Other Areas of Concern

E. Summary /General Comments
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PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S..Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW *: 30056

EPA I.D. *: TX 9170024708 Date: February 17. 1989

I. Waste Management Unit:

SVMU: Silver Recovery Unit (Area M)

II. Evidence of Release:

There is no known evidence of release of hazardous waste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Vaste Characteristics:

Described as being photographic film developer and fixer waste solutions
which may contain varying concentrations of hazardous constituents. See
the attached Material Safety Data Sheets (MSDS) for a more descriptive
narrative.

V. Target Populations of Concern:

See Attachment II.

VI. Py^nflents Reviewed:

Correspondence file, inspection reports. Parts A & B of the Permit
Application and the following applicant-supplied documents:

• NACIP Confirmation Study, March '83 - ERM Southwest, Houston

• Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

• Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

• Ground-water Monitoring Report • February '82 • Shannon & Wilson,
Houston

• Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 • ERM Southwest, Houston

VII. Site Description:

See the attached narrative and flow sheet for information about this unit.



VIII.

Additional information is needed about this unit, and the area which it
occupies .

Ui. RecomPiyflfl^fl Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, and 4)
visual 'evidence of releases.
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SILVER EECOVEEY EFFLTJERT

The initial silver recovery unit was. installed in January 1981. This
system consisted of a recirculatinc silver recovery unit which the fixer
solution froa the X-ray film developing process passed through. In
January 1988, the recovery system was chanted. How the system generates
two separate wastewater streams. One stream is the fixer solution which,
after going through the new recovery system, is accumulated in 55-gallon
drums (Facility #16) prior to being shipped off-site for disposal. The
other stream consists of the developer solution and vashwater effluents.
The developer solution and vashwater are held in a 30-fallon surge tank
prior to being pumped through tvo 20-gallon steelvool canisters and
discharged. This effluent is permitted under our TWC Vastewater Permit
Ro. 02335. Composite samples are taken of this effluent tvice a week.
The fixer solution, however, goes through a separate system. After the
X-ray film developing processor/ it flows to a 30-gallon surge tank. From
the tank it is pumped through a Eansbottom recirculating silver recovery
unit, tvo Z-Blte recovery units, and then flows through a small steelvool
canister. The liquid generated contains approximately 500 ppm silver and
is therefore considered a hazardous waste (Waste Ro. 046).

Material Safety Data Sheets on the developer and fixer solutions are
provided as part of this Attachment 12.
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MATERIAL SAFETY DATA SHEET

EASTMAN KODAK COMPANY
343 State Street

Rochester, New York 14650

For Emergency Health, Safety, and Environmental Information, call 716 722-5151
For other purposes, call the Marketing and Distribution Center in your area.

Revised Date of Preparation: 1/4/85 Kodak Accession Number: 427915

SECTION I. IDENTIFICATION

: Name: /KODAKUNDUSTREX Developer Replenished Part A
i: AqueollgTiixtursf"

Product Name:
Formula:
Kodak Photographic Chemicals Catalog Number(s): CAT 818 5100 - To
Make 38 Litres; CAT 139 7215 - To Make 75 Litres; CAT 165 1900 •
To Make 200 Gallons
Solution Number: 4881
Kodak Hazard Rating Codes: R: 1 S: 2 F: 0 C: 0

SECTION

A.

II. PRODUCT AND COMPONENT HAZARD DATA

PRINCIPAL
COMPONENT(S):

Weight
Percent TLV(R)

Kodak
Accession No. CAS Reg. No.

Water 60-70 •• 035290 7732-18-5

Potassium sulfite
20-25 -- 907064 10117-38-1

*Kydroquinone 5-10 2 mg/m3** 900356 123-31-9

P̂otassium hydroxide
1-5 2 ms/o3 901383 1310-58-3

Cailins

*Principal Hazardous Component(s)
**See Section VI-A for additional information on exposure limits.

I. PRECAUTIONARY LABEL STATEMENTS):

CONTAINS: hydroqulnone, potassium hydroxide
WARNING
CAUSES EYE BURNS
CAUSES SKIN IRRITATION
CAN CAUSE ALIZRGIC SKIN REACTION
Do not gat in eyes, on skin, oa clothing.
Wash thoroughly sftsr handlint*
First Aid: In case of aye contact, ionediatelj flush with
plenty of vater for at least 15 minutes. Get medical
attention. la case of skin contact, ioasdlately vash with soap
and plenty of vater.

C-0076.500F
84-0265



SECTION III. PHYSICAL DATA

Appearance and Odor: Off-white solution; odorless
Boiling Point: GT 100 C ( CT 212 F) Q 760 rnoHg
Vapor Pressure: approx 18 omHg @ 20 C
Evaporation Rate (n-butyl acetate •* 1): Not Available
Vapor Density (Air " 1): 0.6
Volatile Fraction by Weight: approx 65 %
Specific Gravity (H20 • 1): 1.31
pH: approx 11.95
Solubility in Water (by Weight): Complete

SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: None
Extinguishing Media: Not Applicable
Special Fire Fighting Procedures:

Wear salf-conr ined breathing apparatus and protective clothing
to prevent cor..act with skin and eyes.

Unusual Fire and Explosion Hazards:
Fire or excessive heat' may cause production of hazardous
decomposition products.

SECTION V. REACTIVITY DATA

Stability: Stable
Incompatibility: Strong scids
Hazardous Decomposition Products:

As vith any other organic material, combustion will produce
carbon dioxide and probably carbon monoxide.
Oxides of sulfur may also be preseat.

Hazardous Polymerization: Will not occur.

SECTION VI. TOXICITY AND HEALTH HAZARD DATA

A. EXPOSURE LIMITS:

See Section II
OSHA Permissible. Exposure Limit (PEL): 2 mg/sj (hydroquinone)

I. EXPOSURE EFFECTS:

Eyes: Causes bans.

Skia: Prolonged or repeated skin contact may cause skin
irritation and may cause an Allergic skin reaction.

C. FIRST AID:

Eyes: Immediately flush eyes vith plenty of water for *t least
15 minutes and get medical attention.

C-0076.500F
84-0265
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Skin: Flush skin vith plenty of vater and vash vith a

non-alkaline (acid) type of skin cleanser.
If skin irritation or an allergic skin reaction
develops, get medical attention.

Note to Physicians: Caustic solution. Treat accordingly.

SECTION VII. VENTILATION AND PERSONAL PROTECTION

A. VENTILATION:
«

Good general ventilation should be sufficient.

B. SKIN AND EYE PROTECTION:

Safety glasses vith side shields or goggles are recommended.
For operations vhere prolonged or repeated skin contact may
occur, impervious cloves should be vorn.
The routine use of a non-alkaline (acid) type of skin cleanser
and regular cleaning of working surfaces, gloves, etc, vill
help minimize the possibility of allergic skin reaction.

SECTION VIII. SPECIAL STORAGE AND HANDLING PRECAUTIONS

Keep container tightly closed and avay from acids.

SECTION IX. SPILL, LEAK. AND DISPOSAL PROCEDURES

Neutrslize vith sodium bisulfate.
Flush material to an acid-free sever vith large amounts of
vater.
Discharge, treatment, or disposal may be subject to federal,
state, or local lavs.

SECTION X. ENVIRONMENTAL EFFECTS DATA

This chemical formulation has not bean tested for environmental
effects. Some laboratory test data and published data are
available for the major components of this chemical
formulation, and these data have been used to provide the
folloving estimac* of environmental impact: 1-12

This formulation is a strongly alkaline aqueous solution, and
this property may cause adverse environmental effects. It is
expected to have a low biological oxygen demand aad is expected
to cause little oxygen depletion in aquatic systems. It is
expected to have a high potential to affect aquatic organisms
aad a moderate potential to affect secondary vasts treatment
microorganisms aad the termination and grovth of some plants.

C-0076.500F
84-0265



The organic components of this chemical formulation are readily
biodegradable and are not likely to bioconcentrata. The direct
instantaneous discharge to a receiving body of vater of an
amount of this chemical formulation which vill rapidly produce,
by dilution, a final concentration of 0.05 mg/L or less is not
expected to cause an adverse environmental effect. After
dilution vith a lart« amount of vater, folloved by secondary
vaste treatment, the chemicals in this formulation are not
expected to have any adverse environmental impact.

SECTION XI. TRANSPORTATION

For transportation information regarding this product, please phone the
Eastman Kodak Distribution Center nearest you: Rochester, NY (716)
234*1300; Oak Brook, IL (312) 654-5300; Chamblee, GA (404) 455-0123;
Dallas, TX (214) 241-1611; Whittier, CA (213) 945-1255; Honolulu, HI
(808) 833-1661.

SECTION XII. REFERENCES

1. Unpublished data. Health and Environment Laboratories, Eastman Kodak
Company, Rochester, Nav York.

2. Verschuerea, K., Handbook of Environmental Data on Organic
Chemicals, Second Edition, Van Nostrand'Reinhold Company, Nav York,
N.Y., 1983.

3. Battalia's Columbus Laboratories, Water Quality Critical Data Book -
Vol. 3 - Effects of Chemicals on Aquatic Life - Selected Data from
the Literature Through 1968, for the U.S. Envirromental Protection
Agency. Project No. 18050 GW, Contract No. 68-00007, Hay 1971.

4. National Association of Photographic Manufacturers, Inc. aad
Hydroscience, lac.. Environmental Effects of Photoprocessiag
Chemicals, National Association of Photographic Manufacturers,
Harrison, Nev York, 1974, 2 Vols.

5. Kodak Publication J-41, "1005 aad COD of Photographic Chemicals",
Eastman Kodak Co.. 1981.

6. Pittar. P., "Determination of Biological Defradability of Organic
Substances," Water las.. 10(9), 231-5 (1976).

7. McKee, J.I. aad Volf, I.W., Eds., "Water Quality Criteria," State of
California, Publication No. 3-A, 1963.

I. Brlngmaan, 6. and Kueha, R., "Results of the Damaging Effect of
Water Pollutants oa Daphnia magna," Z. Vasser Abvasser Forsch.,
10(5). 161-6 (1977) (in Carman).

C-0076.500F
84-0265



9. Bringmann, G. and Kuehn, R., "Results of Toxic Action of Vater
Pollutants on Daphnia magna (Straus) Tested by an Improved
Standardized Procedure," Z. Vasssr Abwasser Forsch., 15(1), 1-6
(1982) (in German).

10. National Association of Photographic Manufacturers, Inc. and
Hydroscienca, Inc., Environmental Effects of Photoproctasing
Chemicals, National Association of-Photographic Manufacturers,
Harrison, New York, 1974, 2 Vols.

11. Weilens, H., "Comparison of the Sensitivity of Brachydanio rerio and
Leuciscus idus in the Study of the Toxicity of Fish of Cbemical
Compounds and Waste Waters," Z. Wasser Abvasser Forsch.„ 15(2) 49-52
(1982) (in German).

12. Pomona College, Medicinal Chemistry Project, "Chemical Parameter
Data Base," Leo, A.J. and Hanscb, C., Eds., Seaver Chemistry
Laboratory, Claremont, California, June 22, 1963.

The information contained herein is furnished without warranty of any
kind. Users should consider these data only as a supplement to other
information gathered by them and must make independent determinations of
the suitability and completeness of information from all sources to
assure proper use and disposal of these materials and the safety aad
health of employees and customers.

C-0076.500F
(5165-1900*
0139-7215*
(3818 -5100*
84-0265



MATERIAL SAFETY DATA SHEET —

EASTMAN KODAK COMPANY
343 State Street

Rochester, New York 14650

For Emergency Health, Safety, and Environmental Information, call 716 722-5151
For other purposes, call the Marketing and Distribution Center in your area.

Revised Date of Preparation: 10/31/86 KODAK Accession No.: 365930

SECTION I. IDENTIFICATION

Product Name: (jCODAK INDUSTREX Dav«loa«r Replenish*^ Part B
Formula: Organic fixture
Kodak Photographic Chemicals Catalog Numbar(s): CAT 171 8592 - To
Make 200 Gallons; CAT 139 7215 - To Make 75 Litres; CAT 818 5100 -
To Make 38 Litres
Solution Number: 3606
Kodak Hazard Rating Codes: R: 2 S: 3 F: 2 C: 0

SECTION II. PRODUCT AND COMPONENT HAZARD DATA

A. COMPONENTS ):

*Acetlc acid

Weight
Percent

85-90

TLV(R)

10 ppm**

Kodak
Accession No.

• 900763

CAS Ret. No.

64-19-7

1-Pheny1-3-pyrszo1idinone
5-10 ... 902672 92-43-3

*Principsl Hazardous Component(s)
** See Sectloa VI-A for additional information on exposure limits.

B. PRECAUTIONARY LABEL STATEMENT(S):

CONTAINS: acetic acid
DANGER
CAUSES SEVERE SKIN AND EYE BURNS

. VAPOR EXTREMELY IRRITATING
COMBUSTIBLE
Do not get la eyes, oa skla, on clothing.
Avoid breathing vapor.
Usa vith adequate ventilation.
Keep avay from beat and flame.
First Aid: la cast of contact, immediately flush eyes or sk'in
with plenty of vatar for at least 15 miautes. Remove
contaminated clothing. If inhaled, remove to fresh air.
Call a physician immediately.

C-0079.000H
81-0092



SECTION III. PHYSICAL DATA

Appearance and Odor: Amber to reddish-brovn liquid; strong vinegar
odor
Boiling Point: GT 100 C (GT 212 F) @ 760 ooHg
Vapor Pressure: ca. 15 mmHg @ 20 C
Evaporation Rate (n-butyl acetate • 1): Not Available
Vapor Density (Air • 1): ca. 1.83
Volatile Fraction by Weight: ca. 90 X
Specific Gravity (K20 • 1): 1.07-1.08
pH: ca. 2.0
Solubility in Water (by Weight): Complete

SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: 39 C (103 F) Tat closed cup
Flash Point: 43 C (109 F) Tat open cup
Flammable Limits in Air (mg/L): Lover: 143 at 60 C (140 F)

Upper: 378 at 93 C (199 F)
Extinguishing Media: Water spray; C02; Dry chemical
Special Fire Fighting Procedures:

Wear self-contained breathing apparatus and protective clothing
to prevent contact vith skin and eyes.

Unusual Fire and Explosion Hazards:
Fire or excessive heat may cause production of hazardous
decomposition products.

SECTION V. REACTIVITY DATA

Stability: Stable
Incompatibility: Strong oxidizers, strong alkali
Hazardous Decomposition Products:

As vith any other ortanic material, combustion vill produce
carbon dioxide and probably carbon monoxide.
Oxides of nitrogen may also be present.

Hazardous Polymerization: Will not occur.

SECTION VI. TOXICITY AND HEALTH HAZARD DATA

A. THRESHOLD LIMIT VALUE:

See Sectioa II
OSHA Permissible Exposure) Limit (PEL): 10 ppm (scetlc acid)

B. EXPOSURE EFFECTS:

Inhalation: Vapor extremely irritating.

Eyes: Contact with the liquid causes severe eye bums.
Vapor caa causa eye irritatioa.

Skia: Causes snvere burns.

C-0079.000H
81-0092



C. FIRST AID:

Inhalation: Rtmove from exposure, treat symptomatic*lly, and
gat medical Attention if symptoms persist.

Eyas: Immediately flush eyes vith plenty of vater for at least
15 minutes and get prompt medical attention.

Skin: Immediately flush skin vith plenty of vater for at least
15 minui.es vhile removing contaminated clothing and
shoes. Get medical attention.
Launder contaminated clothlnt before reuse.

SECTION VII. PERSONAL PROTECTION AND CONTROLS

A. RESPIRATORY PROTECTION:

An appropriate NIOSH-approved respirator for organic acid vapor
should be vorn if needed.

B. VENTILATION:

Local Exhaust: Recommended
Mechanical (General): Recommend at least ten air changes per
hour for good general room ventilation.

C. SKIN AND EYE PROTECTION:

Wear gotgles or face shield, rubber gloves, and protective
clothing.

SEC1.L.. VIII. SPECIAL STORAGE AND HANDLING PRECAUTIONS

Avoid strong alkali.
Material is classified as a combustible liquid. Keep away from heat
and flame.
Keep from contact vith oxidizing materials.

SECTION IX. SPILL. LEAK, AND DISPOSAL PROCEDURES

Eliminate all ignition sources.
Neutralize vith baking soda (sodium bicarbonate.).
Small amount - fluab material to sever vith large amounts of vater.
Large amount - absorb material la vermiculite or other suitable
absorbent aad place la impervious container.
Dispose la incinerator •quipped vith afterburner aad scrubber or
contract vith liceased chemical vaste disposal service.
Discharge, treatment, or disposal may be subject to federal, state,
or local lavs.

C-0079.000H
81-0092



SECTION X. ENVIRONMENTAL EFFECTS DATA

This chemical formulation has not been tested for environmental
effects. Some laboratory test data and published data are avuilablt
for the major components of this chemical formulation, and these
data have been used to provide the following estimate of
environmental impact:!,2.3,4,5

This chemical formulation forms a strongly acidic aqueous solution.
This chemical formulation baa a high biological oxygen demand, and
it is expected to cause significant oxyten depletion la aquatic
systems. It is expected to have a high potential to affect aquatic
organisms and secondary vaste treatment microorganisms. It is
expected to have a moderate potential to affect the germination and
growth of some plants. The components of this chemical formulation
are expected to be readily biodegradable and are not likely to
bioconcentrate. The direct instantaneous discharge to a receiving
body of vater of an amount of this chemical formulation which vill
rapidly produce, by dilution, a final concentration of 1.0 mg/L or
less is not expected to cause an adverse environmental offeet.
However, after dilution vith a larxe amount of water, followed by
secondary vasta treatment, tbe chemicala in tbis formulation are not
expected to have any adverse environmental impact.

SECTION XI. TRANSPORTATION

For transportation information retarding this product, please phone the
Eastcan Kodak Distribution Canter nearest you: Rochester, NY (716)
254-1300; Oak Brook, IL (312) 654-5300; Chamblee, GA (404) 455-0123;
Dallas, TX (214) 241-1611; Whittler, CA (213) 945-1255; Honolulu. HI
(608) 833-1661.

SECTION XII. REFERENCES

1. Unpublished Data. Health, Safety, aad Human Factors Laboratory.
Eastman Kodak Company, Rochester, Nev York.

2. Verschueren, K., Handbook of Environmental Data oa Ortaaic
Chemicals, Vaa Noatraad Reiahold Company, Nev York, N.Y., 1977.

3. Battelle's Columbus Laboratories, Vater Quality Critical Data Book -
Vol. 3 - Effects of Chemicals oa Aquatic Life - Selected Data from
the Literature Through 1968, for tbe U.S. Environmental Protection
Ageacy, Project Ho. 18050 GW. Contract No. 68-01-007, Kay 1971.

4. National Aaaociatloa of Phototrspble Manufacturers, Inc. aad
Hydroscience, Inc., Environmental Effects of Photoprocessiag
Chemicals, National Association of Photographic Manufacturers,
Rarrlsoa, Nev York, 1974, 2 vols.

5. Kodak Publication J-41, BOD5 and COD of Fbotograpbie Chenicals,
Eaatmaa Kodak Co., 1981.

C-0079.000H
81-0092



The information contained herein is furnished vithout warranty of any
kind. Users should consider these data only as a supplement to other
information gathered by them and must make independent determinations of
tbe suitability and completeness of information from all sources to
assure proper use and disposal of these materials and the safety and
health of employees and customers.

C-0079.000K
(5171-8592*
(5139-7215*
(9818-5100*
81-0092



MATERIAL SAFETY DATA SHEET

EASTMAN KODAK COMPANY "7
343 State Street

Rochester, Naw York 14650

For Emergency Health, Safety, and Environmental Information, call 716 722-5151
For other purposes, call the Marketing and Distribution Center in your araa.

Revised Date of Preparation: 10/31/86 Kodak Accession Number: 354818

SECTION I. IDENTIFICATION

Product Name: KODAK INPUSTREX Developer ReoUnishar^ Part C
Formula: Aqueous Mixture
Kodak Photographic Chemicals Catalog Number(s): CAT 139 7215 - To
Make 75 Litres; CAT 184 5650 - To Make 100 Gallons; CAT 818 5100 -
To Make 38 Litres
Solution Number: 3200
Kodak Hazard Rating Codes: R: 2 S: 3 F: 1 C: 0

SECTION II. PRODUCT AND COMPONENT HAZARD DATA

Weight Kodak
A. COMPONENT(S): Percent TLV(R) Accession No. CAS Ra|. No.

Water 70-75 — 035290 7732-18-5

Glutaraldehyde bisulfite
20-25 — 909855 7420-89-5

*61utaraldahyda 10-15 0.2 ppm 908648 111-30-6
Calling

*Principal Hazardous Component(s)

B. PRECAUTIONARY LABEL STATEMENT(S):

CONTAINS: glutaraldebyde
DANGER*
CAUSES SKIN AND EYE BURNS

' HARMFUL If INHALED
CAN CAUSE ALLERGIC SKIN REACTION
Do aot get la eyea, oa skin, oa clothing.
Avoid breathing Taper.
Us* with adequate ventilation.
Wash thoroughly after bandliag.
First Aid: la case of contact, iomedlataly flush eyas or skin
vltb plenty of vater for at leaat 15 minutes. Remove
contaminated clothiag. If inhaled, remove) to fresh air. Call
a pbysiclaa immediately.

C-OOBO.OOOI
61-0093
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SECTION III. PHYSICAL DATA

Appearance and Odor: Clear to light brown solution; aldehyde odor
Boiling Point: GT 100 C (GT 212 F) @ 760 asRg
Vapor Pressure: approx 18 maHg 9 20 C
Evaporation Rate (n-butyl acetate • 1): Not Available
Vapor Density (Air • 1): approx 0.6
Volatile Fraction by Weight: approx 80 %
Specific Gravity (H20 - 1): 1.16
pH: approx 3.0
Solubility in Water (by Weight): Complete

SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: None
Extinguishing Media: Water spray; Dry chemical; C02
Special Fire Fightint Procedures:

Wear self-contained breathing apparatus and protective clothing
to prevent contact vith skin and eyes.

Unusual Fire and Explosion Hazards:
Fire or excessive beat may cause production of hazardous
decomposition products.

SECTION V. REACTIVITY DATA

Stability: Stable
Incompatibility: Mineral acids; stront oxidizers
Hazardous Decomposition Products: Sulfur dioxide, carbon dioxide
Hazardous Polymerization: Will not occur.

SECTION VI. TOXICITT AND HEALTH HAZARD DATA

A. THRESHOLD LIMIT VALUE: See Section II

B. EXPOSURE EFFECTS:

Inhalatioa: Vapor caa cause upper respiratory tract irritation.

' Eyes: Ceases eye boras.

Skia: Prolonged or repeated skia contact may causa skin
boras.
Hay result la aa allergic skia reactioa.

C. FIRST AH)

Inhalation: laaove from exposure, treat symptomstically, aad
get medical attention if symptoms persist.

Eyas: Immediately flush eyes vith plenty of vater for at
laast 15 minutes aad get prompt medical attention.

, C-0080.000I
81-0093



Skin: Immediately flusb skin vith plenty of vater for at
least 15 minutes while removint contaminated clothing
and shoes.
If skin burns or an alltrgic skin reaction develops,
tat medical attention.
Launder contaminated clothing before reuse.

D. TOXICITY DATA

Test

Skin Irritation
U.S. D.O.T. Skin Corrosion

Species

Guinea Pig
Rabbit

Result(1)

Strong
Positive

SECTION VII. PERSONAL PROTECTION AND CONTROLS

A. RESPIRATORY PROTECTION:

An appropriate NIOSH-approved respirator for organic vapors
should ba worn if needed.

B. VENTILATION:

Local Exhaust: If needed to control vapors.

Mechanical (General): Reconnend at least ten air changes per
hour for tood teneral room ventilation.

C. SKIN AND EYE PROTECTION:

Protective glovea should be vorn.
Safety tlasses vith side shields or goggles are racoomended.
The routine use of a non-alkaline (acid) type of hand cleaner
vlll help minimize tbe possibility of allergic skin reaction.

SECTION VIII. SPECIAL STORAGE AND HANDLING PRECAUTIONS

Avoid contact vith mineral acids.
Keep from contact with oxidizing msterlals.

SECTION IX. SPILL, LEAK, AND DISPOSAL PROCEDURES

Neutralize vith sodium metsbisulfite.
Flash material to sa acid free sever vith large amounts of
vstsr.
Discharge, treatment, or disposal may be subject to federal,
state, or local lavs.

C-0080.000I
81-0093



SECTION X. ENVIRONMENTAL EFFECTS DATA

This chemical formulation has not been tested for environmental
affects. Some laboratory test data and published data are
available for the major components of this chemical
formulation, and these data have been used to provide the
following estimate of environmental impact:1,2,3

This chemical formulation has a low biological oxygen demand,
and it is expected to cause little oxygen depletion in aquatic
systems. It is expected to have a low potential to affect
aquatic organisms, secondary vaste treatment microorganisms,
and tbe termination and grovth of some plants. The components
of this chemical formulation are not likely to bioconcentrate.
If diluted vith a largs amount of vater, a moderate quantity of
thia chemical formulation released into the environment is not
expected to have a significant impact.

SECTION XI. TRANSPORTATION

For transportation information regarding this product, please phone tbe
Eastman Kodak Distribution Center nearest you: Rochester, NY (716)
254-1300; Oak Brook, IL (312) 654-5300; Cbamblee. GA (404) 455-0123;
Dallas, TX (214) 241-1611; Whlttler, CA (213) 945-1255; Honolulu, HI
(808) 833-1661.

SECTION XII. REFERENCES

1. Unpublished Data. Health, Safety, and Human Factors Laboratory.
Eastmaa Kodak Company, Rochester, Nev York.

2. Battalia's Columbus Laboratories, Water Quality Critical Data Book -
Vol. 3 - Effects of Chemicals on Aquatic Life - Selected Data from
the Literature Through 1968, for the U.S. Eavlraaaatal Protection
Agency. Project No. 18050 GW, Contract No. 68-01-007, May 1971.

3. Kodak Publication J-41, BOD5 aad COD of Phototrapblc Chemicals,
Eastmaa Kodak Co.. 1981.

The information contained herein is furnished vlthout varraaty of any
kind. Users should consider tbesa data oaly as a supplement to other
information gathered by them aad oust make independent determinations of
tbe suitability and completeness of information from all sources to
assure proper use and disposal of these materials aad the safety aad
health of employees and"customers.

C-0080.000I
«139-7215*
1̂84-5650*
6818-5100*
81-0093



MATERIAL SAFETY DATA SHEET

EASTMAN KODAK COMPANY
343 State Street

Rochester. New York 14650

For Emergency Health, Safety, and Environmental Information, call 716-722-5151
For other purposes, call the Marketing and Distribution Center in your area

Date of Preparation: 11/6/85 Kodak Accession Number: 365660

SECTION I. IDENTIFICATION

Product Name: (j£ODAK
Formula: Aqueous

Part A

Kodak Photographic Chemicals Catalog Number(s): CAT 139 7231 - To
Make 75 Litres; CAT 192 5007 - To Make 200 Gallons; CAT 190 0273 -
To Make 38 Litres
Solution Number: 4343
Kodak's Hazard Rating Codes: R: 1 S: 1 F: 0 C: 0

SECTION II. PRODUCT AND COMPONENT HAZARD DATA

TLV(R)
Weight

A. COMPONENT(S): Percent
Kodak

Accession No. CAS Rtg. No.

Ammonium thiosulfato
45-50

Water 35-40

Sodium acetate 1-5

Acetic acid 1-5

Sodium sulfite 1-5

10 ppm**

909586

035290

900227

900763

901148

7783-18-8

7732-18-5

127-09-3

64-19-7

7757-83-7

**See Section VI-A for additional information on exposure limits.

I. PRECAUTIONARY LABEL STATEMENT(S):
LOW HAZARD FOR RECOMMENDED HANDLING

SECTION III. PHYSICAL DATA

Appearsacs sad Odor: Clear pale greenish-yellov solutioa; slight.
acetic scld odor
Boiling Point: GT 100 C (OT 212 F) f 760 ••&•
Vapor Pressure: approx 18 sBRg C .J C
Evaporation Rats (a-botyl acetate • 1): Not Available
Vapor Density (Air «• 1): approx 0.6
Volatile Fraetioa by Weight: approx 40 I
Specific Gravity (K20 » 1): 1.331
pH: approx 5.7
Solubility la Water (by Weight): Complets

D-0010.900F
85-0087



SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flesh Point: None
Noncombustible
Extinauisbint Media: Use agent appropriate for surrounding firs.
Special Fire Fithting Procedures:

Wear self-contained breathing apparatus and protective clothing
to prevent contact vitb skin and eyes.

Unusual Fire and Explosion Hazards:
Fire or excessive heat may cause production of hazardous
decomposition products.

SECTION V. REACTIVITY DATA

Stability: Stable
Incompatibility: Stront acids, stront alkali
Hazardous Decomposition Products: Ammonia
Hazardous Polymerization: Will not occur.

SECTION VI. TOXICITY AND HEALTH HAZARD DATA
*

A. EXPOSURE LIMITS:

See Section II
OSHA Permissible Exposure Limit (PEL): 10 ppm (acotic acid)

B. EXPOSURE EFFECTS:

Inhalation: Lev hazard for usual industrial handling.

Eyes: No specific hazard known to Eastman Kodak Company.
However, any material that contacts the eye may ba
irritating.

Skia: Lov bazard for usual industrial handling.

C. FIRST AID: la case of eye contact, flush vith plenty of vatar.

SECTION VIZ. VENTILATION AND PERSONAL PROTECTION

A. VENTILATION:
Good geaeral ventilation should be sufficieat.

I. SKIN AND EYE PROTECTION:
Safety glasses should be vorn la say type of industrial
chemical handling.

SECTION VIII. SPECIAL STORAGE AND HANDLING PRECAUTIONS

Keep container tightly closed aad avay from alkali or acida.

D-D010.900F
85-0087



SECTION IX. SPILL, LEAK, AND DISPOSAL PROCEDURES

Flush to an acid-free sewer.
Discharge, treatment, or disposal may bs subject to federal,
state, or local lavs.

SECTION X. ENVIRONMENTAL EFFECTS DATA

Some laboratory test data and published data are available for
the major components of this chemical formulation, and these
data have been used to provide the following estimate of
environmental impact: (1-10)

This chemical formulation is a moderately acidic aqueous
solution, and this property may cause adverse environmental
effects. It has a high biological oxyten demand, and it may
cause oxyten depletion in aquatic systems. It is expected to
bave a modsrata to high potential to affect tbe termination and
growth of some plants. It is expected to have a low potential
to affect aquatic organisms and secondary vaste treatment
microorganisms. The components of this chemical formulation
are readily biodegradable are not likely to bioconcantrate.
When diluted vitb a large amount of vater, tbis chemical
formulation released directly or indirectly into tba
environment is not expected to have a significant impact.

SECTION XI. TRANSPORTATION

For transportation information regarding this product, please phone tbe
Eastman Kodak Distribution Center nearest you: Rocbester, NY (716)
254-1300; Oak Brook, IL (312) 654-5300; Chamblee, GA (404) 455-0123;
Dallas, TX (214) 241-1611; Whittier, CA (213) 945-1255; Honolulu, HI
(808) 833-1661.

SECTION XII. REFERENCES

1. Unpublished data, Health aad Environment Laboratories, Eastmaa
Kodak Company, Rocbester, Nev York.

2. ' Verschueren, X., Handbook of Environmental Data on Orgsaic
Chemicals, Second Editioa, Vaa Noatraad Reiahold Company, Nev
York, N.Y.. 1983.

3. Battalia's Columbus Laboratories, Water Quality Criteria Data
Book • Vol. 3 • Effects of Chemicals oa Aquatic Life - Selected
Data from tbe Literature Through 1968, for tbe U.S.
Environmental Protection Agency, Project No. 18050 GWV,
Contract No. 68-01-0007, Hay 1971.

D-0010.900F
85-0087



4. National Association of Photographic Manufacturers, Inc. and
Hydroscience, Inc., Environmental Effects of Photo-processing
Chemicals, National Association of Photographic Manufacturers,
Harrison. Nev York, 1974, 2 Vols.

5. Kodak Publication J-41. "BODS and COD of Photogrtphic
Chemicals", Eastman Kodak Co., 1981.

6. McKse, J.E. and Wolf, H.W., Eds., "Water Quality Criteria."
State of California, Publication No. 3-A, 1963.

7. Brlagmann. G. aad Kuehn, R.. "Results of tbe Damaging Effect of
Water Pollutants on Daphnia magna." Z. Wassar Abvasser Forsch.,
10(5). 161-6 (1977) (in German).

8. Bringmann, G. and Kuehn, R. \ "Results of Toxic Action of Water
Pollutants on Daphnia aagna (Straus) Tested by an Improved
Standardized Procedure," Z. Wassar Abvasser Forscb., 15(1), 1-6
(1982) (in German).

9. Juhnka, I. and Luedemann, D., "Results of the Study of 200
Chemical Compounds on Acute Fish Toxicity Usint the Golden Orfe
Test," Z. Wasser Abvassar Forsch., 11(5), 161-4 (1978) (in
German).

10. Pomona Collate, Medicinal Chemistry Project, "Chemical
Parameter Data Base," Leo, A.J. aad Haasch, C., Eds., Seaver
Chemistry Laboratory, Claremont, California, June 21, 1985.

The information contained herein is furnished vitbout varranty of any
kind. Uaers sbould consider tbese data only aa a supplement to other
information fathered by them and must make Independent determinations of
the suitability and completeness of information from all sourcss to
assure proper use aad disposal of these aaterials and tbe safety aad
health of employees aad customers.

D-0010.900F
0190-0273*
0192-5007*
0139-7231*
65-0087



MATERIAL SAFETY DATA SHEET

EASTMAN KODAK COMPANY
343 State Street

Rochester, Nev York 14650

For Emergency Health, Safety, and Environmental Information, call 716 722-5151
For other purposes, call tbe Marketing and Distribution Center in your area.

Date of Preparation: 10/3/85 Kodak Accession Number: 365704

SECTION I. IDENTIFICATION

Product Name: ÔDAK IN
Formula: Aqueous Mixture
Kodak Photographic Chemicals Catalog Number(s): CAT 139 7231 - To
Make 75 Liters; CAT 194 0519 - To Make 100 Gallons; CAT 190 0273 -
To Make 38 Liters
Solution Number: 4465
Kodak Hazard Rating Codes: R: 1 S: 2 F: 0 C: 0

INDU"̂ *, f«»— — '

SECTION II. PRODUCT AND COMPONENT HAZARD DATA

A. COMPONENT (S):

Water

Weicht
Perceat

70-75

Kodak
TLV(R) Accassioa No.

035290

CAS Ret. No.

7732-18-5

Aluminum sulfate

*Sulfuric acid

10-15

10-15

907954

1 mg/m3** 907485

10043-01-3

7664-93-9

*Princlpal Hazardous Componeat(s)
**See Sectioa VI-A for additional information on exposure limits.

PRECAUTIONARY LABEL STATEMENT(S):

CONTAINS: sulfuric acid
WARNING:
CAUSES SKIN AND EYE IRRITATION

* Avoid contact with eyes, skia, sad clot blag.
First Aid: Za case of eye contact, immediately flush vith
pleaty of vatar for at least 15 minutes. Get medical
attsatioa. la eass of skia contact, iomediatsly vaah vith soap
aad pleaty of vatsr.

D-0012.000E
85-0088



SECTION III. PHYSICAL DATA

Appearance and Odor: Clear, colorless liquid; odorless
Boiling Point: GT 100 C (GT 212 F) 0 760 nmHg
Vapor Pressure: approx 18 amHg @ 20 C
Evaporation Rate (n-butyl acetate « 1): Not Available
Vapor Density (Air • 1): approx 0.6
Volatile Fraction by Weight: approx 75 I
Specific Gravity (H20 « 1): 1.247
pH: LT 1.0
Solubility in Water (by Weight): Complete

SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flasb Point: None
Extinguishing Madia: Use atent appropriate for surrounding fire.
Special Fire Fithtint Procedures:

Wear self-contained breathing apparatus and protective clothing
to prevent contact vith skin and eyes.

Unusual Fire and Explosion Hazards: None

SECTION V. REACTIVITY DATA

Stability: Stable
Incompatibility: Strong alkali
Hazardous Decomposition Products: None
Hazardous Polymerization: Will not occur.

SECTION VI. TOXICITY AND HEALTH HAZARD DATA

A. EXPOSURE LIMITS:

See Section II
OSKA Permissible Exposure Limit (PEL): 1 ng/m3 (sulfuric acid)

B. EXPOSURE EFFECTS:

Inhalation: Lov hazard for usual industrial handling.

Eyes: Causes irritation.

Skia: Causes irritation.

C. FIRST AID:

Eyas: Immediately flush eyes vitb pleaty of vatar for at
least 15 minutes aad get medical attaatioa.

Skia: Immediately flush skia vith pleaty of sosp aad
vater aad get medical atteatloa if symptoms are
presoat after vaabing.

D-0012.000E
85-0088
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SECTION VII. VENTILATION AND PERSONAL PROTECTION

A. VENTILATION:
Good general vontilation should be sufficient.

B. SKIN AND EYE PROTECTION:
Safety glasses vith side shields or toggles are recommended.
Impervious gloves should be worn.

SECTION VIII. SPECIAL STORAGE AND HANDLING PRECAUTIONS

Avoid contact vith strong alkali.

SECTION IX. SPILL, LEAK. AND DISPOSAL PROCEDURES

Neutralize vitb baking soda (sodium bicarbonate).
Flush material to sever vith large amounts of vator.
Discharge, treatment, or disposal may be subject to federal,
state, or local lavs.

SECTION X. ENVIRONMENTAL EFFECTS DATA

This chemical formulation has not bean tested for environmental
effects. Some laboratory test data and published data are
available for the major components.of tbis cbemical
formulation, and these data have been used to provide the
following estimate of environmental impact: (1-3)

This chemical formulation is a strongly acidic aqueous
solution, and this property may cause adverse environmental
effects. It hsii no biological oxyten demand and is not
expected to causa oxyten depletion in aquatic systems. It is-
expected to have a moderate to high potential to affect aquatic
ortanlsms aad atcondary vaste treatment microorganisms. The
components of this cheaical formulation are not likely to
bioconcentrats. The direct instantaneous discbarte to a
receiving body of vater of aa amount of this chemical
formulation vaich vlll rapidly produce, by dilution, a final
concentration of 10 mg/L or less is not expected to cause aa

' adverse environmental effect. After dilutioa vith a large
aoonat of water, folloved by secondary vaste treatment, the
chemicals la tbis formulation are aot expected to have aay
adverse environmental impact.

SECTION XI. TRANSPORTATION

For transportation information regarding tbis product, please pbone tbe
Eastman Kodak Distribution Center nearest you: Rocbester. NY (716)
254-1300; Oak Brook. IL (312) 654-5300; Chamblee, GA (404) 455-0123;
Dallas, TX (214) 241-1611; Whittier. CA (213) 945-1255; Honolulu, HI
(808) 833-1661. ________

D-0012.000E
. 85-0088



SECTION XII. REFERENCES

1. Unpublished data. Health and Environment Laboratories, Eastman Kodak
Company, Rochester. Nev York.

2. Battalia's Columbus Laboratories, Water Quality Critical Data Book -
Vol. 3 - Effects of Chemicals on Aquatic Life - Selected Data from
the Literature Through 1968, for the U.S. Environmental Protection
Agency, Project No. 18050 GW. Contract No. 66-01-0007, May 1971.

3. McKee. J.E. and Wolf. R.W., Eds., "Water Quality Criteria," State of
California, Publication No. 3-A. 1963.

The Information contained herein is furnished without warranty of any
kind. Users should consider these data only as a supplement to otber
information gathered by them and must make Independent determinations of
the suitability and completeness of information from all sources to
assure proper use and disposal of these materiala and tbe safety and
health of employees and customers.

D-0012.000E
0190-0273*
0194-0519*
0139-7231*
85-0088

t



PART II - UNIT EVALUATION
SURFACE IMPOUNDMENTS

UNIT IDENTIFICATION: Are*, F

U.S. Naval Weapons I £**(
Industrial Reserve Plant

McGregor, Texas
TX9 170024708

ISW 30056
Inspection 28-30 March 1989

A. Verification of physical construction and operation
(dimensions, years of service, materials of construction)

Tine, nasu /-ss£e.6>"i

B. Characterization of waste materials (Facility records, sample
results, process description, constituents of concern,
documentation)

n~

C. Visual/physical inspection of unit:

1. Description of dike structure, height and freeboard:

q-».7W<-«Y —

2. Evidence of discharges from impoundment (spill history,
bypassing, inadequate run-on/runo-off controls, flood
prone area):



Evidence of actual or potential groundwater contamination
(samples from mon. wells, knowledge of shallow water
table, liner integrity, active seeps, leak detection
records, operating practices)

4. Air quality concerns (TACB complaints, odors, air sampling
records)

D. Other areas of concern:



\ E. Summary/General Comments:

or*

/ cr£
_/

i'S
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PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW #: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Waste Management Unit:

SVKU: Area F West - West Settling Ponds (closed 1/25/84)

II. Evidence of Release:

There is no known evidence of release of hazardous waste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

The pond discharge, called Outfall 002, flows into a normally dry drainage
ditch which passes through a stock pond north of the area to a tributary of
Harris Creek. Harris Creek, in turn, flows into the South Bosque River,
which joins the North and Middle Rivers at Lake Waco and ultimately flows
into the Brazos River Basin.

IV. Waste Characteristics:

The wastewater discharged to the west ponds from the present production of
triamino-2,4,6-trinitro benzene (TATB) probably contains trace amounts
(ppm) of TATB, chlorinated benzenes (e.g., TCTNB, and TCB) , and toluene.

The main source of TATB process wastewater is generated from washing
activities. The wastewater effluent is discharged to the west settling
ponds and may be very acidic and high in oxygen demand, dissolved and
particulate solids, soluble nitrates and sulfates and contain some oil and
grease. This Wastestream could potentially contain toluene, ammonium
chloride and residual TATB. The batch discharge from the three-pond system
is approximately 20,000 gallons per day.

V. Target Populations of Concern:

.See Attachment II. j

VI . Documents Reviewed: i

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant- supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy



Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston

Confirmation Study and Evaluation of Remedial Alternatives Report •
July, 1985 - ERM Southwest, Houston

VII. Site Description:

Discharge water from the All -Up -Round (AUR) missle assembly and TATB
production is fed to these three ponds through a series of covered concrete
flumes. Wastewater from the southern and western portion of the area
discharges into these ponds. The waste which go into these three ponds
include Triaminotrinitrobenzene (TATB), Trichlorotrinitrobenzene (TCTNB) ,
Trichlorobenzene (TCB) , toluene, ammonium nitrate, and ammonium
perchlorate. Sulfuric and nitric acid are also discharged into these
settling ponds, as well as caustic to control the pH. The TATB, TCTNB, and
TCB are soluble in water in the ppb range. These ponds date back to 1953.
During construction, excavation extended into the underlying limestone
bedrock. An eight- inch bed of sand was also installed in the bottom of
each pond. These ponds were designed for a water depth of approximately
four feet, with an additional three feet of freeboard to the top of the
berm. The ponds were originally operated in parallel but have now been
reworked to operate in series from south to north. The second pond
contains two air lines for wastewater aeration. Each of the three ponds is
also equipped with an overflow pipe. The attached figures show a typical
section through the settling ponds, as well as the orientation of the ponds
within Area F.

Closure information is included on the attached pages .

VIII.

Additional information is needed about this unit, and the area which is
occupies .

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, 4) visual
evidence of releases, and 5) closure details.
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"RECLASSIFICATION AND CLOSURE AREA F IMPOUNDMENTS" by Shannon & Wilso .nc

(1984)

i-0 EXECUTIVE SUMMARY

Previous studies indicated that seepage from three surface
impoundments on the west side of Area F of the Naval Weapons

Industrial Reserve Plant in McGregor, Texas, was degrading the
quality of the near-surface groundwater. The decision was made
to close the impoundments and remove the waste to the satisfac-
tion of -appropriate govermental agencies.

Waste was removed from the impoundments between January 25
and July 12, 1983, in accordance with a closure plan submitted
to the Texas Department of Water Resources. The bottoms of the
impoundments were subsequently observed by a representative of
the Texas Department of Water Resources and permission was
given to backfill the impoundments. Backfilling was completed
in the fall of 1983 and a certification of closure letter
issued in January 1984.

Excavated waste from the impoundments was removed to Area S
|f the facility. Area S is a permitted thermal treatment area

-for explosive and reactive waste generated at the site.
Testing of control samples and samples from Area S by the U.S.
Bureau of Mines and other laboratories indicated that the waste
in Area 5 contained less than 15 percent triaminotrinitro-
benzene (TATB) and further, that waste with less than 15
percent TATB did not possess the characteristic (reactivity) of
a hazardous waste.

Based on the reactivity test data and information furnished
to the Texas Department of Water Resources by Hercules, Inc.
concerning construction of Area S, the Texas Department of
Water Resources determined that the waste from these impound-
ments was nonhazardous and, hence, disposal has recently been'
approved in a newly developed Class II landfill within Area S.



2.0 STUDY OBJECTIVES

Previous studies by Shannon & Wilson, Inc. indicated
contamination of wells downgradient of the west surface
impoundments of Area F.1 The total organic halogen content
parameter of the wells indicated a statistically significant
increase.

Based on data generated during the referenced study, the
decision was made by others to affect closure of the impound-
ments. Shannon 4 Wilson, inc. was assigned with two objec-
tives, certification of closure and preparation of a delisting
petition. A brief description of the requirements of each are
given below. The individual tasks are discussed in more detail
in Sections 4.0 and 5.0.

2.1 Delisting Petition

Shannon & Wilson, Inc. was to develop the necessary engi-
neering documentation for a petition to request the delisting
of the subject hazardous waste. It was to include all sam-
pling, testing, documentation and reporting as outlined by 40
CFR Part 261 and applicable state regulatory requirements.

2.2 Closure
Shannon t Wilson, Inc. was also tasked with the certifica-

tion of closure of the surface impoundments. This included
liaison with the Texas Department of Water Resources (TDWR),
EPA Region VI, and local regulatory officials. The project
involved, at a minimum, the development of a sampling plan,
closure plan, post closure plan, and technical advice to
Hercules Inc. during excavation. Shannon t Wilson, Inc. was to
consult with Hercules Inc. to verify that the removal and

1-Groundwater Quality Assessment Area F Final Submittal
Naval Weapons Industrial Reserve Plant, McGregor, Texas,"
Shannon & Wilson, Inc. report to Southern Division Naval
^Facilities Engineering Company, Report J-104, February 1983.



andstorage procedures satisfied the requirements of state
federal regulations. Finally, Shannon _ Wilson, Inc. was to
develop a summary report for the delisting and closure activi-
ties including photographs, data collection, descriptive
documentation, and recommendations.

The detailed results are in the "Waste Reclassifieation
/?oo^°8Ure Area F lBPO«nd»ents" by Shannon & Wilson Inc
(1984). This report will be submitted upon request.



/si
3.0 PROJECT SYNOPSIS

3.1 Assessment Survey
An assessment to determine past hazardous materials

management operations was conducted at the Naval Weapons
Industrial Reserve Plant (NWIRP) near McGregor, Texas in

1981.2 individual areas were studied and significant find-
ings, conclusions, and recommendations were given. The site
and Area F are located as shown on Figures 3.1, 3.2, and 3.3;
an aerial photograph of the impoundments is shown on Figure
3.4. Among other conclusions, it was stated that within Area F
there was a potential for surface water and shallow groundwater
contamination from wastewater discharged into three wastewater
surface impoundments (ponds) on the west side of the area.

The wastewater is from the manufacture of triaminotrinitro-
benzene (TATB) which is considered an explosive. Subsequently,
a groundwater quality assessment study was authorized to
etermine the effect of the ponds and to satisfy requirements

of TDWR and the Federal Resource Conservation and Recovery Act
(RCRA) as managed by EPA.

3.2 Groundwater Quality Assessment
A groundwater monitoring well system was planned and there-

after installed in November 1982. Details concerning the
system and its findings are given in a report prepared by
Shannon & Wilson, Inc.1 The purpose of the well system was
to determine if the west impoundments were leaking into the
groundwater as well as to provide background data for two
impoundments on the east side of Area F. The east impoundments

2 "Navy Assessment and Control of Installation Pollu-
tants, Initial Assessment Study of the Naval Weapons Industrial
Reserve Plant, McGregor, Texas, Draft Report". Envirodyne

r
ngineers, Inc. report to Naval Energy and Environmental
upport Activity, September 1981.
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were not used for storage of the hazardous waste, but since
they possibly could have been used in the future, background
data were collected.

Sampling of water within the wells was accomplished on a
quarterly basis for a year to determine groundwater quality and
measure groundwater parameters in accordance with the RCRA
regulations then in effect. Results of analyses were submitted
to appropriate governmental agencies.

Analyses of the first year's data indicate there was a
significant possibility that the groundwater downgradient of
the west impoundments was degraded.- Continued operations of
the impoundments would have subjected them to a semi-annual

monitoring. In accordance with RCRA regulations which took
effect January 26, 1983, additional monitoring and testing in
the form of compliance monitoring and possibly corrective
action would have been required as a response to finding a
significant indication of contamination. These would have been
expensive. It was considered more cost effective to close the

'ponds and develop a new wastewater treatment process.

3.3 Impoundment Closure and Waste Classification
The facility operator, Hercules Inc., submitted a closure

request to TDWR for the three west impoundments of Area F. The
plan was approved and then developed in greater detail by
Shannon & Wilson, Inc. Closure efforts commenced in January
1983. The closure plan was modified and revised as necessary
to meet changing field and agency requirements. Waste removal
to Area S, a permitted thermal treatment area for propellant,
was completed in the summer of 1983. Backfilling was completed
in the fall of 1983 and a certification of closure letter
issued in January 1984.

The waste removed from the impoundments is listed in the
RCRA regulations as a K044 hazardous waste which is source
^specific. However, it was the opinion of those involved with
he manufacturing process that the concentration of TATB in the



•npoundments did not constitute a hazardous waste. Therefore,
efforts were undertaken to demonstrate that the waste in the
impoundments was nonhazardous.

Concentrations of TATB appeared to exist at the flume
discharge into the basins, but elsewhere the percentage and/or
occurrence of TATB appeared to be minor. A test program was
developed to determine if sediment contaminated with as much as
15 percent TATB was reactive. (Infrared scans of waste exca-
vated from the impoundments indicated TATB contents of less
than 15 percent.) Mixtures of soil containing 1, 8, and 15
percent TATB were sent to laboratories to test the reactivity
of this material in accordance with Title 40 CFR Part 261.23(a).

Test data indicated that a mixture of sediment with 15
percent or less TATB is nonreactive. Further, tests of
impoundment waste stored in Area S indicated contamination
levels less than 15 percent. Based on the above information
and other legal considerations, TDWR considers the waste to be

nonhazardous waste which may be landfilled in Area $.
According to TDWR, the design of a proposed Class II landfill
within Area S is compatible with the waste characteristics of
TATB.

Since the east impoundments are not used to store or treat
hazardous waste, but were merely listed and monitored in the
event they would be used in the future, they were deleted from
the facility Part A permit by a modification request.
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TO : Gary Schroeder, Chief, Solid Waste and Spill ResponsoATE: November 29, 1953

THRU :

*

: Don Wyrick. Environmental Quality Specialist, District 3

CCT; Hercules Incorporated, McGregor, Texas, Sol id Waste Registration No. 30055—
Closure of Surface Impoundments in Area F

RE: Interoffice Memorandum dated August 9, 1983 (DWrtb); copy attached.

On Hyvcrrber 14, 1983, the writer contacted Mrs. Kathleen Anglin, Environmental
Specialist, Hercules Inc. and conducted a follow-up inspection of three (3)
surface impoundments located in the area previously designated as Area F.
The purpose of the inspection was to ascertain status of closure operations.

The surface impound-snts have been filled, covered and properly closed out as
proposed by Hercules, Inc. and approved by our Department.

This report is for your information. If we can provide any additional informa-
tion, please contact our office.

CWrtb

Attachment

^J*fi Vft- /*

Don iJy H cfc

JoeR. Kurgan, Supervisor . .u

. »/•*
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PART II - UNIT EVALUATION
UNCONTROLLED SPILLS/SOILS
CONTAMINATION

U.S. Naval Weapons
Industrial Reserve Plant

McGregor Texas
TX91700S470B

ISW 30056
Inspection S8-30 March 1989

UNIT IDENTIFICATION: fire*.

UNCONTROLLED AREAS OF SOILS CONTAMIANTED AND SPILLS

A. Characterization of waste materials (facility records, sample
results, process description, constituents of concern,
documentation )

B. Visual/physical inspection of suspencted contamination

1) Description of area (Approximate aereal extent via visual
and olfactory evidence, dead vegetation, analyses, run-off
patterns ) :

-no.'b/j,
\j

or- o rrr<

e,/>

cTc^y

0"
'c *S

2) -Evidence of actual or potential groundwater contamination;
(samples from mon. wells, knowledge of shallow water '
tables, operating practices):

no
u



3 ) Air quality concerns (TACB complaints, odors, particulate
dispersal, sampling records)

/o-»c ,-••»->

D. Other areas of concern

/rte***.

n-t

s
I • /•

er I ai/i h<*. a ///neihif be^ L

d<Mn-\ 6J 5" feci TO /'sricjfc**. J,

E. Summary/General Comments

,:f C /

u.

prw C/)cfan7 Q~f~

T° tH*. /oc^-f SOI /S *



PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW #: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Vaste Management Unit!

SVMU: Acid Contamination in Area R (considered as a landfill)

II. Evidence of Release:

Occasionally, in the past ten years, acid etching of steel cases has been
performed in the area. This activity is conducted about every two years
and generates acid bearing wastes. Prior to the promulgation of the
Resource Conservation and Recovery Act, the 15-20 gallons of material was
dumped out on the ground within the area.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

An Acid Waste of unknown concentration possibly bearing dissolved metallic
materials.

V. Target Populations of Concern;

See Attachment II.

VI. Documents Revi ewe d:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

- Ground-water Monitoring Report - February '82 • Shannon & Wilson,
Houston
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- Confirmation Study and Evaluation of Remedial Alternatives Report -

July, 1985 - ERM Southwest, Houston

VII. Site Description:

The buildings of this area were constructed by the Air Force in the early
1950s for use by Phillips Petroleum. The area was designed primarily for
testing rocket motors. These tests include static firing and conducting
various environmental tests. The environmental testing was performed to
simulate extreme weather conditions encountered in actual use. The plot
plan for this area is shown in Figure- 6-18 (attached). The actual location
of the acid- contaminated area is unknown.

viii.

Additional information is needed about this unit, and the area which it
may influence.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2") aerial extent, 3) wastes managed, 4) visual assessment of
influence, and 5) closure details.
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PART II - UNIT EVALUATION
SURFACE IMPOUNDMENTS

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX91700SV708

ISW 30056
Inspection SB-30 March 1989

UNIT IDENTIFICATION: £**f>Q8#rjffA/ f&y&S

A. Verification of physical construction and operation
(dimensions, years of service, materials of construction)

M

B. Characterization of waste materials (Facility records, sample
results, process description, constituents of concern,
documentation)

ar,e{

fea

/?Kf*u t

C. Visual/physical inspection of unit:

1. Description of dike structure, height and freeboard:

per- Se >

2. Evidence of discharges from impoundment (spill history,
bypassing, inadequate run-on/runo-off controls, flood
prone area):

<JL.



3. Evidence of actual or potential groundwater contamination
(samples from mon. wells, knowledge of shallow water
table, liner integrity, active seeps, leak detection
records, operating practices)

/'s /~>t> g.ua//*&/e. C^TC*.

QC/K> )̂ _ f &***** sit*/ f

4. Air quality concerns (TACB complaints, odors, air sampling
records)

D. Other areas of concern:



E. Summary/General Comments:

1 . S

ch /7nv±. b^ Acre-

t<j .'//
_/

t /S

S/-// 4-j. cc^JtJ <+»//

.
f e joecr / t /C



311
PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW #: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I . Waste Management Unit!

SWMU: Evaporation Ponds, Area M, between Bldgs. M-1217 and M-1227

II . Evidence of Release:

The conversion coating operation conducted on the northern portion of Area
M has resulted in the potential for trace amounts of chromium and
trichloroethylene to be discharged into the stock pond located just north
of Area M.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

Organic Solvents and heavy metals which are customarily associated with
explosives manufacturing.

V. Target Populations of Concern:

See Attachment II.

VI. pocuments Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- KACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

- Ground-water Monitoring Report - February '82 - Shannon & Wilson, I
Houston

- Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

Area M contains a group of buildings which contain explosives manufacturing
apparatus. Associated with the various processes are waste management
units which may include tanks, sumps, transfer piping, ditches, and
containerized storage. Figure 6-13 (attached) presents site plan
information regarding Area M. ;•;
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VIII. Summary:

Additional information is needed about this area, the waste management
units which it contains.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, 4) units
employed, 5) visual evidence of releases, and 6) closure details.
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PART II - UNIT EVALUATION

LANDFILLS

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX9170QE470B

ISW 30056
Inspection EB-30 March 1989

UNIT IDENTIFICATION: ARSri G ?£ST/C/Of

A. Verification of physical construction and operation/ ̂  J
(dimensions, years of service, materials of construction above
and below grade ) .

.«*/««

B. Characterization of waste materials (facility records, sample
results, process description, constituents of concern,
documentation).

//7
7̂

Visual/physical inspection of unit:

1. Active Hindfill

a. Obse
trench
compati

r itial problem areas (water in
sris/waste liner integrity, waste



b.

c.

Operation evaluation (compaction o^Qeposited waste,
daily cover, apntaminant dispersaJ/by equipment,
disposal of li\uid waste, waste^^abilization)

Rainfall controls (run-dk/runoff control, leachate
collection andrdisposal, \tormwater collection and
disposal analyses)

2. Inactive/closed landfill

. a. Description of cap (cap materials, thickness of cap,
vegetation or other cover)

a /re.

/3 A X? /r /̂  "7 f

b. Potential problem areas (cracking, erosion,
subsidence, water ponding on cap, surfacing wastes,
land use on and adjacent to closed fill)

/L/ o problems* v&*z. L//5/O/C



3. Evidence of actual or potential ground water contamination
(samples from monitor wells, knowledge of shallow water
table, liner integrity, leak detection records)

4. Air quality concerns (TACB complaints odors, particulate
dispersal, sampling records)

D. Other Areas of Concern



E. Summary/General Comments

<A

r f

, a*a 31
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Facility: U.S. Naval Weapons
Industrial Reserve Plant -
McGregor, Texas

EPA I.D. *: TX 9170024708

Reviewer: Alan P. Church
HA2SIT #: TX 01813
ISW #: 30056
Date: February 17, 1989

I. Vaste Management Unit:

SWMU: Area G - Pesticide Dump
NOR No.: 10

f

II. Evidence of Release:

In 1978, a preliminary sampling and analysis program was conducted
regarding the pesticide dump in Area G. This study concluded that there
was substantial surface contamination with DDT, and that there was some
transport of DDT including contamination of the sediment in the stock pond
north of Area F. The study was inconclusive regarding the downward
leaching of the DDT through the soils in the vicinity of the pesticide
dump (See Figure 2.2 attached).

This study also indicated that dumping had occurred and contamination was
present over a much larger area than was discernible during EEI's site
inspection in August, 1981. This was probably due to the dense cover of
Johnson grass present during August. The Johnson grass serves to hide the
contaminated areas by growing over, but not in, contaminated spots. Thus,
visual detection of contaminated areas is very difficult.

Excerpts from the U.S. Navy et. al. Confirmation Study (attached) suggest
that the pesticide problem has been investigated, evaluated, and
remediated.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

The chemicals used in Area G during the Geigy period of operation included
DDT, tsoxophene, parathion, sulfur, aldrin-dieldrin, chlordane-heptachlor,
BHC-Lindane, and endrin. This list of chemicals was obtained from the
•Soils Contamination Investigation" undertaken in 1979 by SOUTHNAV-
FACENGCOM, and from conversations with a representative of Geigy Company's
(now CIBA-Geigy) Environmental Control office in Ardsley, New York.

V. Target Populations of Concern:

See Attachment II.
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VI. Documents Reviewed!

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

- Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston

- Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

Area G, depicted in Figure 6-8 (attached), was originally constructed
during WWII and was called the Ammonium Nitrate (AN) Area. The AN
crystallizing line contained six units, each capable of producing some
93,000 Ibs. of AN per day. After the war, Geigy Company conducted
pesticide blending operations in the area (primarily in Building G-705).
Phillips took over in the early 1950s, and since then the area has only
been used for equipment storage. The pesticide fill is reported to be 4970
cubic yards in volume.

VIII. Summary:

Additional information is needed about this unit, the area which is
occupies, and the status of remediation operations..

IX. Recommended Actions!

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, and 4)
visual evidence of releases, and 5) closure details.
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CONFIRMATION STUDY AND EVALUATION OF
REMEDIAL ALTERNATIVES REPORT

Pesticide Site, Area G
NWIRP - McGregor, Texas

1 - INTRODUCTION

ERM-Southwest, Inc. was retained by the lav firm of Baker fc
Botts to complete a confirmation study on a pesticide site
for their client, the CIBA-GEIGY Corporation. The study is
being conducted in response to a court approved agreement
with the U.S. Navy, the landowner* who is represented by the
U.S. Department of Justice.

The purpose of the study is to define the extent of pesticide
effects at the site, to evaluate several remedial alterna-
tives based upon the information gathered, and to define the
best alternative to meet the remedial objectives.

The study was divided into four tasks. These tasks were:

1. Review of previous data,
2. Define extent of soil contamination,
3. Define possible groundwater contamination, and
4. Remedial alternatives analysis.

The results of the Confirmation Study are presented in this
report.

The'detailed results of the study are in the "Confirmation
Study And Evaluation of Remedial Alternatives Report" by
ERM-Soutbwest (1985. This report will be submitted upon
request.

V.*'
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2 - BACKGROUND

Included in this Confirmation Study was a review of previous
reports and data provided by the Department of the Navy. The
information provided included a 1979 Navy Report entitled
"Soil Contamination Investigation," and "Initial Assessment
Study" prepared by Envirodyne Engineers in March, 19B3 and a
"Confirmation Study and Summary of Remedial Action* prepared
by the Environmental Branch of the Naval Facilities Engineer-
ing Command in August, 1983. Drilling logs and water levels
were also provided by Hercules Inc., the Government facili-
ties contractor at the Naval Weapons Industrial Reserve Plant
(NWIRP), for monitoring wells installed in nearby Area F.

The pesticide contamination site at Area G was first docu-
mented by the Navy in 1979. A general site location is shown
in Figure 2-1. The "Soil Contamination Investigation" report
discussed the history and past operations of the site. The
investigation included surface and shallow soil sampling and
analysis both in the obviously affected areas and in nearby
areas which could have been affected by the pesticides. The
results indicated that the pesticides were located princi-
pally in the areas where vegetation was sparse. The primary
pesticide found was DDT.

At the time of the 1979 study, it was felt that significant
concentrations were only six to eight inches in depth. Bow-
ever, two deeper soil samples were also collected. One of
the deeper samples indicated that pesticide concentrations
were slightly higher at the 42 inch depth than at 24 inches.

The Envirodyne "Initial Assessment Study* was primarily an
analysis of the data collected in 1979, and included a con-
sideration of local factors (geology, groundwater, land use
and surface'water) which could affect the site. Recommenda-
tions were made for additional monitoring at the site.

The Navy "Confirmation Study and Summary of Remedial Action*
performed an analysis of a series of aerial photographs of
the site from 1952 to 1982. Soil sampling in the areas
devoid of vegetation was conducted in 1982 and 1983. This
study confirmed that the bare areas were the locations of
high pesticide concentrations. That report stated that the
higher concentrations were limited to the upper 12 inches of
soil. Recommendations were made for remedial action activi-
ties at the site.
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In December, 1983 the U.S. Department of Justice on behalf of
the Navy instituted a civil action against the CIBA-GEIGY
Corporation regarding the pesticide site at Area G. An
agreement was entered into in July, 1984 whereby an initial
removal of concentrated pesticide materials and a more in
depth confirmation study of soil pesticide effects would be
completed.

An initial removal action was performed in July, 1984. A
total of seven truck loads of material were excavated, hauled
to and disposed of in a licensed commercial hazardous waste
landfill in Ernelie, Alabama. During this operation several
areas of obvious surface contamination, based on visual
observation of concentrated pesticide material and bare
spots, were removed. During the excavation operation,
several streaks of brightly colored pesticide material were
discovered below the soil surface.

Subsequent sampling indicated that the volume of affected
soil was much more extensive than previously reported.

In February, 1985 a "Confirmation Study Final Work Plan for
Area G* was agreed upon by the interested parties. This
report presents the results of the Confirmation Study for the
Area G pesticide site.



6 - CONCLUSIONS

1. The shallow ground water at the site does not contain
detectable concentrations of pesticides and therefore is
•not affected by the site.

2. Remediation of affected surface soils to a level of 10
ppm is more than adequate to protect the environment and
minimize human exposure.

3. There are an estimated total of 4125 (in place) cubic
yards of soil on-site containing 10 ppm or more of
pesticides*

4. Out of six alternatives . for remediation that were
evaluated, the highest ranking alternative is Number 2
- partial consolidation and capping.

5. Plowing, fertilizing and seeding a 2 acre area east and
west of the site to promote natural biological degrada-
tion for lesser affected soils is reasonable.
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7 - RECOMMENDATIONS

1. implement Remedial Alternative 2 - partial consolidation
of 1400 cubic yards of affected soil into a smaller area
of the site, constructing side berms and a low permeabi-
lity cap. The excavated areas will be backfilled with
clean soil, seeded and fertilized to prevent ponding.

2. Continue monitoring the shallow ground water for three
years for pesticides.

3. Plow, seed, and fertilize the 2 acre area of lesser
affected soils east and west of the site.

4. Install a security fence around the low permeability cap
area.

5. Maintain partial cap to prevent release of pesticides to
the environment.



5.1.2 Alternative 2 - Partial Consolidation, Side
Berms and Cap

This alternative includes the excavation of 1400 in place
cubic yards of affected soil from Sections 4, 5, 9, 10 and 11
and consolidating this waste under a low permeability cap.
The cap will cover Sections 1, 2, 3,6,7 and 8 as shown in
Figure 5-2. * A track mounted backhoe with a 3 1/2 c.y. bucket
was used for estimating the excavation costs for the contami-
nated soil. Dump trucks will be used to transport and spread
the soil. A water spray will be used for dust control during
earthwork operations.

The consolidated waste area will be surrounded by 3 to 5 foot
compacted earthen berms and covered by a 5.5 foot thick
composite low permeability cap. The composite cap will con-
sist of six inches of topsoil, 18 inches of borrowed fill,
six inches of sand, a 30-mil HOPE geomembrane, and three feet
of recompacted clay as shown in Figure 5-3. The slope of the
cap will be 2-5 percent. The permeability of the clay Inyer
will be 1x10 cm/sec or less. Recent physical testing of the
on-site soils indicate that a recompacted permeability of 1 X
10"' cm/sec can be achieved under laboratory conditions. This
information may be referenced in Appendix B.

Costs for seeding the cap and fencing the entire area were
included in the cost estimate. Areas which will be excavated
for consolidation will be sampled and tested for residual
pesticides. Thirty samples were estimated to be required for
this alternative. Pill required to backfill the excavated
areas, after sampling, will be borrowed from adjacent areas.
Irrigation pipe and stormwater diversion structures were also
included in the estimate.

The capital costs for Alternative 2 are listed in Table 5-3.
Long-term (30 year) maintenance and three year ground water
monitoring costs are included in Table 5-4. Less than two
acres will be taken out of agricultural use with a value of
$1200 per acre for a land cost of $2400.
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HERCULES

t«e
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Hercules Incorporated
Hercules Aerospace Oivis>or
P. 0. Box 548
McGregor, TX 76657
(817) 840-2811

88HT155825 Kay 1988

U S Environmental Protection Agency
Kegion VI, Spill Response
1st International Building
1201 Elm Street
Dallas, Texas 75270

Beference: Beport Ho. 5851

Gentlemen:

On May 6, 1988, I reported a spill to Petty Officer Herryman of the
Rational Response Center. The spill consisted of a one-inch layer
of DDT found three inches, deep in the soil. The spill was found on
February 16 and ve received the analytic lab results at 11:15 AM on
Hay 6. The substance found is determined to be 582,000 ppm DDT.
The DDT was placed there in the early 50'• by a previous Navy
lessee, Ciba Geigy. The contamination covers at least an 18* x 18'
area, but the exact extent ia unknown.

The Department of Justice has been contacted so an agreement can be
made between the Ravy and Ciba Geigy for further investigation and
clean-up.

For further information please contact me at (817) 840-2811.

Very truly yours,

H. A. Bourne,

MABtgr
0648A/2/21

ee - (1) Raval Air Systems Connand
Department of tat Ravy
Washington, D.C. 20361

Attention: Don Quagliarello

(2) Raval Facilities Engineering
P. 0. Box 10068

S.C. 29411

Attention: Bobert Hoser



IN THE UNITED STATES DISTRICT
COURT FOR THE WESTERN DISTRICT OF TEXAS

WACO DIVISION

UNITED STATES OF AMERICA, §
§

Plaintiff, §
§

V. § CIVIL ACTION NO. W-83-CA-242
§

CIBA-GEIGY CORPORATION, and §
MCGREGOR CHEMICAL § .
CORPORATION, §
:: §

Defendants. §

DEFENDANTS' FIRST REQUEST FOR THE
PRODUCTION OF DOCUMENTS BY PLAINTIFF UNITED STATES

Defendants, CIBA-GEIGY Corporation and McGregor

Chemical Corporation, pursuant to Rule 34 of the Federal

Rules of Civil Procedure, hereby submits its first request

for the production of documents by the United States.

Production of the documents shall take place beginning at

9:00 A.M. on October 19, 1984, at the offices of Baker &

Bctts, 36th Floor, One Shell Plaza, Houston, Texas, unless

another time or place shall have been previously agreed to

by counsel for all parties.

DEFINITIONS AND INSTRUCTIONS

"Document" shall mean every tangible form of

recorded information, including, without limitation, all

written, printed, typed, or visually or aurally recorded or
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reproduced materials of any kind, including all preliminary

notes, work papers and drafts.

"United States" shall mean the United States of

America or any branch, department, division or agency

thereof and shall include its employees and agents.

"Defendants" shall mean CIBA-GEIGY Corporation

and/or McGregor Chemical Corporation.

"NWIRP McGregor" refers to the site of the Naval

Weapons Industrial Reserve Plant near McGregor, Texas,

fprmerly known as the Bluebonnet Ordnance Plant.

"Areas" shall mean those designated locations

within NWIRP McGregor, such as Areas F, G, or H.

"Remedial Action" shall be the same as the defini-

tion in Section 101(24) of the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980, 42 U.S.C.

§'9601(24).

• These responses should be supplemented on a

continuing basis by supplying documents that come into your

possession, custody or control subsequent to your response

to this request.

If any objection of privilege is interposed,

please state the grounds of the objection and the nature of

the privileged information. If the objection is on the

basis of attorney-client communications please also identify

the persons between whom the communications were made and

LBF01B/107C01 -2-
c c <rn _ i ->n



NOTES FROM MEETING OF SEP 30, 1991

Don Paulson of Ciba-Geigy paid an informal visit 30 Sep 91 to go
over various issues related to the pesticides contamination.
Following are some items of interest from our conversation. The
attached photo was taken when Geigy was operating at the site.

1. The four tanks marked #1 on the photo were apparently installed
by Geigy but no one knows what was kept in them; some speculate
that solvents were stored in them* Based on known operations,
liquid pesticides were not involved in the production on site.

2. The building marked #2 on the photo was used for office spaces
only. Pesticides shouldn't be in that area.

3. The buildings marked #3 on the photo weren't used by Geigy
since- they were purported to be impregnated with ammonium nitrate
left over from WWII bomb production in the buildings. The
buildings don't have (and didn't have) protective berms typical of
bomb production facilities so it is unclear as to why ammonium
nitrate might be so concentrated in the buildings.

4. The areas marked #4 were test plots used for experimentation by
Geigy. Pesticides that show up in these areas should therefore not
be very concentrated.

5. Aldrin and dieldrin, which have shown up in the recent soil
tests done by ERM for Ciba-Geigy, were not production compounds
used by Geigy. There is information that the Air Force conducted
a grasshopper irradication program, therefore Paulson speculates
that these compounds are from that program.

6. Geigy did not produce any herbicides at the site since they
could impact sensitive crops (especially cotton) being grown at or
near the site.
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DEPARTMENT OF THE NAVY
SOUTHERN DIVISION

NAVAL FACILITIES ENGINEERING COMMAND

2155 EAGLE OR.. P. O. BOX IOO68

CHARLESTON. S. C. 294 I I-OO6B

COMMANDING OFFICER. NOT TO
THE ftlGNCff OF THIS LCTTCM.
RCFr. TO:

October 7, 1991

Mr. Jeff Bennett
EnSafe/Allen & Hoshall
6724 Summer Trees Dr.
P. O. BOX 34315
Memphis, TN 38184

J&ff,

Enclosed is Ciba-Geigy's pesticides investigation progress report
of 22 Aug 1991. Don Paulson of Ciba-Geigy says that ERM has taken
some more samples to verify the depth of contamination in some
areas but will not be increasing the areal boundaries. Ciba-Geigy
has tasked ERM to test until they get below 10 PPM.

The only error that I have noticed in the report is that the pipe
chaise is incorrectly drawn. From aerial photos of the site, the
chaise appears to connect to the sump at bldg 705 and it does not
run parallel to bldg 705. Since the chaise is incorrectly drawn
I'm not sure if the tests are accurately located. Paulson is
verifying locations with ERM.

Also enclosed are some notes from a recent meeting I had with
Paulson. Hopefully, they will be of some use.
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I. INTRODUCTION

In February 1986, Hercules Incorporated the government's
contractor for the Naval Weapons Industrial Reserve Plant (NWIRP)
McGregor, Tx., discovered a layer of a white to off-white substance
when one of their subcontractors was preparing three shallow
foundations. This discovery and subsequent actions lead to the
visual investigation by SOUTHNAVFACENGCOM personnel on 24 and 25
May 198B.

I1. EXECUTIVE SUMMARY

Approximately 100 cubic feet of concentrated DDT pesticide
has been tentatively identified in the eastern portion of Area G.
Additionally, approximately 110 cubic feet of contaminated soil has
been drummed and requires disposal as a hazardous waste off-site. A
remedial investigation is required to determine the extent of the
contamination so that the site may be remediated. It is recommended
that Ciba-Geigy Corporation be requested to investigate and
remediate the site.

III. BACKGROUND

As early as 1978, SDLJTHNAVFACENGCDM identified and reported
on significant pesticide contamination within Area G. Area G is
located approximately two miles from the Town of McGregor and in
the middle of the NWIRP facility. The area includes building 705
and 704. The Geigy Chemical Company used this area after World War
II for the formulation of pesticides, including DDT.

The first identification of pesticide contamination came when
the samples collected on 16 May 1978 by SOUTHNAVFACENGCOM were
analyzed. This prompted additional sampling of Area G by
SOUTHNAVFACENGCOM on 9 January 1979. Figure A is a site map
showing the area of the initially identified contamination (noted
1 - 1 0 and 24) and where the additional sampling (noted 18 through
25 less 24) was taken. The samples were analyzed by NOS, Indian
Head, MD., for DDT. Table 1 is a list of the sample results and
description of where the samples were taken.
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TABLE 1

1979 SAMPLE RESULTS

Sample No. Results DDT (ppm) Description

18 .050 Soil sample south side of bldg.
705, 3 inches below grade

19 .030 Soil sample west side of bldg.
-7O5,. 3 inches below grade

20 1.300 Soil sample west side of bldg.
705, 3 inches below grade

21 .200 Soil sample north side of bldg.
705, 3 inches below grade

22 .050 Soil sample north side of bldg.
7O5, 3 inches below grade

23 .550 Soil sample south side of bldg.
7O5, 3 inches below grade

25 .500 Soil sample north side of bldg.
7O5, in drainage ditch at fence



In April 1979 SOUTHNAVFACENGCDM reported their findings
through the chain of command. It was concluded that the area on
the we-st side along the fence line of Area G which was used as a
dump site, should be remediated. This area was found to contain
isolated surface deposits of high grade chemicals which posed
significant health hazards. The other areas tested were found to
contain residual amounts (approximately Ippm or less) of DDT which
could not be totally attributable to the Geigy operations since
this area had been used for agricultural purposes for years.

The report also concluded that the other areas did no;
exhibit any outward appearances of contamination. This was based
upon visual observations and conversations with NWIRP personnel.

IV. SIGNIFICANT FINDINGS

In February 1988, a subcontractor for Hercules became
suspicious of a layer of a soft white crystalline substance after
it began to smolder when it was exposed to heat, during the cutting
of a buried steel pipe with a torch. On 17 February 1988, Hercules
sent a sample of the white crystalline substance to their lab for
identification. Hercules also notified SOUTHNAVFACEN6COM of their
discovery. NAVAIR and the Department of Justice were informed by
SOUTHNAVFACENGCDM on 17 February 1988. Ciba-Beigy was contacted
by the Department of Justice at a later date. In the interim,
Hercules stopped their subcontractor from continuing with the
construct ion•of the shallow foundations until the substance, safety
measures and disposal requirements could be identified.

On 19 February 1988. Hercules lab identified the substance^as_
being DDT. Appendix A is a copy of Hercules test results. HercuTfes"
also shipped a sample of the white crystalline substance to
SOUTHNAVFACENGCOM's lab in Memphis for analysis on 25 March 1988.
Test results received on 19 April 1968, confirmed that the
substance is DDT and it's daughter products, DDD and DDE. The test
result, Appendix B, shows that the level of DDT in the crystalline
layer is 585.000 ppm.



Based on the lab results and Hercules observations,
SOUTHNAVFACENGCOM conducted a visual inspection on 24 and 25 May
1968 in order to obtain data on the physical extent of the white
crystalline layer. The crosshatched area in Figure B is the area of
the site investigation. For safety during the inspection, the
crystalline substance and associated soils were assumed to be the
same substance previously tested and determined to be DDT. The
visual inspection entailed randomly selecting test hole locations
for observation, then using a shovel t6 removed the top soil down
to the layer of the crystalline substance or one foot. If the
crystal 1 inn layer was encountered, a stainlesfi steel spoon was then
used to dig through the crystalline layer. A spoon was used to
precisely dig through the layer to determine the thickness of the
layer. See Appendix C for details.

An" area approximately 17 feet by 60 feet was found to contain
the white crystalline substance. The depth to the substance lay»r
ranged from six inches below surface ad.jcent to the existing
foundation of building 704 to four inches below surface near the
existing railroad tracks, to the east. The layer ranges in,
thickness from four inches adjacent to the existing foundation of
building 704 to one-fourth of an inch near the existing railroad
tracks. Figure C provides a detail map of the area in which
SDUTHNAVFACENGCOM's site investigation found the presence of the
crystalline layer.

Hercules has drummed twenty-three, thirty gallon drums, of
contaminated soil which was excavated during the excavation of the
three shallow foundations. The drums are sitting on wooden pallets
on a paved surface on the east side of building 70S. Hercules has
finished constructing the three shallow foundations.

Hercules notified the National Response Center on & May 1988
of the contamination by telephone. Appendix D is a copy of
Hercules letter dated £5 May 1988, which confirm* their
not i ficat ion.

The area adjacent to the south end of building 704 and the
area adjacent to the southwest side of building 704 were also
investigated. No crystalline layer was observed at either
location. Only pieces of lucite siding and fibrous substance were
observed on the south end and the southwest area had a musty odor
characteristic of pesticides. The wind blowing towards the
southwest made it hard to determine if it was the existing
pesticide dump site which caused the odor or any pesticides at this
location. The existing pesticide dump site is located approximately
S00 feet to the west of this area. The smell is also noticeable
inside the buildings as well. Hercules' industrial hygienist has
tested the air inside the building for adverse pesticide air
quality and found the air quality acceptable for the workmen inside
the building.
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V. REMEDIAL ACTIONS

The subsurface layer of high grade pesticide prevents a
health and environmental hazard and should be removed. Until this
is accomplished, access and excavation in this area should be
restricted. This would reduce the chance of exposure by direct
contact.

It in recommended that a remedial investination b* conducted
to confirm the extent of contamination. If the remedial
investigation substantiates the present of DDT at concentration
levels exceeding 10 mg/kg, then the concentrated pesticide and
contaminated soil must be removed and disposed of in a permitted
hazardous .masts- disposal sit* in order .to protect human health
and the environment. Off sits disposal of the pesticide will
require manifesting. Post cleanup sampling will bs required to
confirm that residual pesticide concentrations are below background
and/or below 1 ppm. All pesticide contaminated soil which has
already been drummed must also b* properly disposed'of in a
permitted hazardous wast* facility.

Capping or some othsr on-sits remediation for ths
current indicated level of pesticide concentrat ion is considered
.unacceptable to ths government without the express written
'concurrence of the Texas Water Commission and the US Environmental
Protection Agency. Such concurrence should indicate that such
disposal does not constitute disposal of a hazardous waste and
does not make the operation a hazardous waste disposal facility.
The Texas Department of Water Commission (formerly the Texas
Department of Water Resources), requires cleanup of all pesticides
to residual levels below i ppm (please refer to correspondence
in Appendix D). However, if post cleanup sampling indicates that
the residual pesticide concentration is greater than 1 ppm but
less than 10 ppm, the government would consider on-site
remediation as an option. This would be in keeping with CERCLA
and would serve to protect the environment and human health.

Post cleanup sampling should include the sampling of the
groundwater up and down gradient of the site and one composite soil
sample taken and analyzed from every 10 foot X 10 foot area at
depths of 0'-!', l'-8» and 2'-3'.

It is recommended that Ciba - Geigy Corporation be held
responsible for the remedial investigation, excavated soil disposal
and the cleanup and restoration of this site. The Department of
Justice should represent the Department of Navy to establish
an agreement with Ciba - Geigy Corp. for the above recommended
actions. This agreement should be entered into as soon as possible
in order to minimize dispersion of the pesticide and to maximize
he health and safety of those using existing buildings 704 and
705.



The surface and subsurface soil on both the south and
southwest sides of buildings 70S and 704 should also be sampled
and analyzed for the presence of pesticides as part of the
cleanup process of the agreement with Ciba — Geigy.

PREPARED BY,

ROBERT MOSER

REVIEWED BY,

MES MALONE
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BORATORY REPORT
18Qg

D.t.

1 IQ /no

0.. «.._>.

Analysis of Suspected Pesticide

M. Bournes ( L. D. Benton)

Identification of compound sampled from area G.
Compound is suspected of being ODT.

Distribution;

F. Beavers, M. Bournes, R. G. Hunt, J. H. Tsuchlya, File

Material was a off-whits, soft erystalins Material.
Ths sample was dissolvsd in triohloroethane, ths
solution dropped onto a salt plats and the solvent
allowed to evaporats. An infrarsd apeetra (Figure 1)
waa taken using ths PTIR spsetromstar. A known sample
of technical grade DDT waa obtained and prepared in ths
same fashion as ths unknown and its spectra taken
(Figure 2). A comparision of the two spectra reveals
at least six major peaks which match in wavenunbor. This
indicative of DDT being a major component in the
unknown material.

FORM 1---J-3
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APPENDIX B

SOUTHNAVFACENGCOM's LAB RESULTS



ENVIRONMENTAL TESTING AND CONSULTING. INC.

ORGANIC ANALYSIS DATA SHEET
PESTICIDES

SAMPLE NAME :

SAMPLE ID(S) :
SAMPLE DATE :
DATE ARRIVED :
MATRIX :

SDNF

.DO OO95_.
[03/22/si"
"03/28/88"
"SOIL

DATE EXTRACTED/PREPARED
DATE ANALYZED
CLEANUP .

t 03/29/88.
: 03/31/88
: _NONE

PROJECT « :
INSTRUMENT ID : ~V37OO_~"
ANALYST : ~LB ~"

FILE NAME : _O32B-O01.DOC_

METHOD <SW-846) : _8080_
"3550

COMPOUND
SAMPLE RESULTS
UNITS:( mg/kg)

METHOD DETECTION
LIMIT:( mg/kg )

ALDRIN/DIELDRIN
BHC
DDT*
4,4'-DDE
\, 4'-DDD
FNDRIN
CPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
ENDOSULFAN
TOXAPHENE

*0,P DDT
P,P DDT

2420OO
3400OO

BDL
1000

2BOO
21400
BDL
BDL
BDL
BDL

10OO
1000"
1000.

IOOO
1000

___ 1000.
___ IOOO.
___ 5OOO
ZIiooo"
Tooooo

BDL - BELOW DETECTION LIMIT

1 of 1
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VISUAL INSPECTION

I. PRE-SITE VISIT PLANNING

Prior to site visit the laboratory results were reviewed as
to the concentration of DDT present. All information concerning
the discovery of the DDT was reviewed. Based on this information
it was determined that the DDT is present in a one inch layer six
to eight inches below the surface in a powder form, adjacent the
footing on the south end of building 7O4. Existing DDT
concentration is 58£, GOG ppm.

The Initial Assessment Study of Naval Weapons Industrial
Reserve Plant, McGregor, Texas prepared by Envirodyne Engineers,
March 1983, NACIP Confirmation Study and Summary of Remedial Action
NWIRP McGregor, Texas prepared by SOUTHNAVFACENGCOM, August 1983
and Confirmation Study and Evaluation of Remedial Alternatives
Report Pesticide Site, Area G NWIRP - McGregor, Texas, prepared by
ERM-Southwest, Inc., July 1985 were reviewed. Based on these
reports, high vegetation is not anticipated to be encountered
The soils to be encountered will be alluvial sands and gravel
with a mixture of calcareous marls, calcareous sandstones and
chalky limestones. Surface water will not be encountered due to
the drainage and evaporation features of the site. No safety
problems will be encountered other than those associated with the
contaminant, sampling and ordinary construction, i.e. nails,
holes, moving objects, and equipment.

The Technical Information Memorandum No. 14, Protective
Equipment for Pest Control Personnel, The Armed Forces Pest
Control Board, 1978 was reviewed for the selection of personnel
protection equipment for the site visit.

The following equipment were selected;
Boots - Steel Toe
Boot Slip Covers - Natural Rubber
Coveralls - Tyvex
Goggles - Chemical Splash, Indirect Venting
Gloves - Organic Solvent Resistant
Helmet - Safety Hard Hat.
Respirator - Pesticide Mists and Vapors (face)
Respirator Cartridge — Norton Mod. 7549

1 of



The Technical Information Memorandum No. 15, Pesticide Spill
Prevention and Management, by the Armed Forces Pest Management
Board, September 198G was reviewed for decontamination and
disposal procedures.

The following procedures were recommended;
No decontamination chemicals will be used
Distilled water will be used to rinse thoroughly

all tools and equipment before and after use
Personnel protection equipment will be washed

thoroughly with a detergent and rinse
thoroughly
before and after use

Shovel will be used to remove the top soil to
top of the DDT layer

Stainless steel spoon will be used to dig
through the DDT layer

Sample will be placed back in the same hole that
it is taken from

Disposal equipment will be place in a drum for
proper disposal

Rinse water will not be collected due the
size of the project

The following equipment is needed;
Tape measure
Distilled Water
Detergent
1 gal. Zip lock bags
Stainless steel spoon
Respirator refresher wipes
Note pad
Pen
Shovel

2 of 4



II. INITIAL SITE INVESTIGATION

On £4 May, at 144(? an initial site visit was made. Present,
was Ms. Margaret Bourne of Hercules and Mr. Robert Moser of
SOUTHNAVFACEN6COM. The initial site visit consisted of discussing
how and when the contamination was found, what steps were taken
to protect workers in the area and what has been done to date to
report ar:d control the site and contaminant. Upon arriving at
the site the following conditions were noted;

The contamination was located on the east side
of building 704 and not the south side

The shallow foundations were complete and the
stair way was erected

Vegetation was as anticipated
Soil conditions was as anticipated
Drainage features were as anticipated
No construction hazards were present
No surface sign of contamination
£3 - thirty gallon drums were present
The building was occupied

:il. SITE INVESTIGATION

The site investigation of the east and south side of
building 704 was conducted on 24 May 1988, from 150® to 1635 hours
by Mr. Robert Moser of SOUTHNAVFACENGCOM with Ms. Margaret Bourne
of Hercules as an observer. The investigation began from the
edge of the existing asphalt pavement and extended south to south
east towards the south end of building 704. Numerous sample
holes were dug and their location and layer in question were
measured and recorded. All location measurements are referenced
to the southeast corner of building 704. Measurements are not
precise. See attached figure for location and layer thickness.
The layer was found to a white to off-white dense chalky layer
four to one-fourth inch thick, four to six inches below the
surface.

All safety and decontamination procedures outlined in the
presite visit planning were followed.

On £5 May 1988, from 1030 to 1£00 hours the area on the west
side of building 704 was walked and a few sample holes were dug.
No evidence of the present of the white layer was found. However
the present of a musty smell, like a pesticide was noticed.
Hercules' industrial safety people have tested' the air in the
-ecent past and have not found elevated levels of pesticides.
white powder type substance has been found on the rafters of

uilding 70S and 704. A sample has been collected and will be
analyzed for pesticides.
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Hercules incorporated
Hercules Aerospace Division
P. 0. Box 548
McGregor, TX 76657
(817) 840-2811

25 May 1988 88HT1558

U S Environmental Protection Agercy
Region VI, Spill Response
1st International Building
1201 Elm Street
Dallas, Texas 75270

Reference: Report Ro. 5851

Gentlemen:

On Hay 6, 1988, I reported a spill to Petty Officer Merryman of the
national Response Center. The spill consisted of a one-inch layer
of DOT found three inches deep in the soil. Ths spill vas found on
February 16 and we received the analytic lab results at 11:15 AM on
Hay 6. The substance found is determined to be 582,000 ppa DDT.
The DDT vas placed there in the early 50's by a previous lavy
lessee, Ciba Geigy. The contamination covers at leaat an 18* x 18'
area, but the exact extent is unknown.

The Department of Justice has been contacted ao an agreement can be
made betveen the Ravy and Ciba Geigy for further investigation and
clean-up.

For further Information please contact me at (817) 840-2811.

Very truly yours,

H. A. Bourne,
Environmental Specialist

HAB:gr
0648A/2/21

cc - (1) Raval Air Systems Command
Department of the Ravy
Washington, D.C. 20361

Attention: Don Quagliarello

(2) Raval Facilities Engineering Command
P. 0. Box 10068
Charleston, S.C. 29411

Attention: Robert Hoser

1 of 1
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.AS WATER DEVELOPMENT BOARD
Louis A. Beecherl, Jr.. Chairman
George W. McCleskcy. Vice Chairman
Glen E. Roney
W. O. Bankston
Lonnif A. "Bo" Pilfrim
Louie Welch

1700 N Conprcsi A v e n u e
Aui tm. Texat

TEXAS WATER COMMISSION
Lee B. M. Biggart. Chairman
Felix McDonald
John D. Stover

Charles E. Nemir
Lsccuiivc Umctur

May 17, 1983

Ms. Kathleen H. Anglin
Environment*! and Industrial Hygiene
Aerospace Division
Hercules Incorporated
P. 0. Box 548 '
McGregor, Texas 76657

Dear Ms. Anglin:

Re: Hercules Abandoned Pesticide and Asbestos Sites Cleanup

The Department has reviewed the cleanup plan for the above referenced
sites submitted by you and Mr. Dick Bozung on April 19, 1983. He concur
with the overall proposal, however, we would offer the following comment
in regard to the pesticide site. Once the soils are removed and the
residual contamination 1s O ppm, an Inspection should be made to deter-
mine if soil cracking or oTher geological event has provided a route for
possible ground water contamination. If, in fact, cracking has occurred,
ground water assessment will be required.

It 1s our understanding that the actual cleanup will commence in the
first/quarter of the 1984 Fiscal Year. Once the cleanup has been com-
pleted, we request that you submit a report which should contain at least
the following items:

1. A detailed summary of the cleanup.

2. Sample analyses verifying the cleanup.

3. Manifestations verifying proper disposal.

1 of 2
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Ms. Kathleen H. Anglin
Page Z

If you have any questions, please iwwteet Mr. Michael Dick. a1: 512/475-5516.

Sincerely,

•£-
>ert G. Fleming,

rD1 rector
Enforcement and Field Operations Division

•

MBD:mtB

cc: Mr. Dick tozungVIM MvfiHlon
Naval Fad 11t1tB CmflMMirinf

Texas Departmtnf uf Mttar ttsources Dlstria :J Office

•<»*

'̂ i " --a--.
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CONFIRMATION STUDY AND EVALUATION
OF REMEDIAL ALTERNATIVES REPORT

Pesticide Site, Area G
NWIRP - McGregor, Texas

For

Baker & Botts
3000 One Shell Plaza
Houston, Texas 77002

W.9. #53-11

July, !§•• ££/,» r\ M'AHarry L./Lltt/Le', 4?7E.

'̂"' Douglas S. Diehl, P.E.
_»-* President

Prepared by:

ERM-Southwest, Inc.
8989 Westheimer, Suite 111

Houston, Texas 77063
(713) 789-6652
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and the preparation of this report.

Participant

Harry L. Little, P.E.
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Contribution

Project Manager and Prin-
cipal Investigator

Remedial Alternatives
Analysis

Ground Water Investiga-
tion, and Soils Sampling

Soils Sampling and
Biological Treatment

Definition of Remedial
Objectives



TABLE OF CONTENTS

Section Pa<?e

SUMMARY i

1 INTRODUCTION 1-1

2 BACKGROUND 2-1

3 SITE INVESTIGATION 3-1
3.1 Purpose " 3-1
3.2 Soils Investigation 3-1

3.2.1 Methods 3-1
3.2.2 Results 3-5

3.3 Ground Water Investigation 3-22
3.3.1 Methods 3-22
3.3.2 Results 3-25

4 DEFINITION OF REMEDIAL OBJECTIVES 4-1
4.1 Potential Pathways for Pesticide 4-1

Migration
4.2 previous Investigations 4-2
4.3 Wind Dispersal of Contaminated Soils 4-4

4.3.1 Worst Case On-Site Exposure 4-4
Calculation

4.3.2 Short Term Exposure 4-5
4.3.3 Worst Case Off-Site Exposure 4-6

Calculation
4.4 Defining Remedial Objectives 4-8

5 REMEDIAL ALTERNATIVES ANALYSIS 5-1
5.1 Description of Alternatives 5-1

5.1.1 Alternative 1: Excavation and 5-3
Off-site Disposal

5.1.2 Alternative 2: Partial Con- 5-6
solidation, Side Berms & Cap

5.1.3 Alternative 3: On-site 5-12
Hazardous Waste Landfill

5.1.4 Alternative 4: Cap All Waste 5-14
In-place

5.1.5 Altnerative 5: Soil Cover 5-21
5.1.6 Alternative 6: In-Situ Biologi- 5-21

cal Treatment Combined With
Other Alternatives



SUMMARY

ERM-Southwest, Inc. was retained by the law firm of Baker &
Botts to complete this Confirmation Study on the pesticide
site at Area G, NWIRP, McGregor, Texas for their client, the
CIBA-GEIGY Corporation. The study was conducted in response
to a court approved agreement with the U.S. Navy, the land-
owner, who is represented by the U.S. Department of Justice.

The purpose of the study was to define the extent of pesti-
cide effects at the site, to evaluate six remedial alterna-
tives based upon the information, gathered, and to define the
best alternative to meet the remedial objective.

A total of 122 soil sampling locations were established
within and around the site. Over 210' soil samples were
collected and analyzed for pesticide concentration.

Three pairs of monitoring wells were installed in order to
sample the shallow ground water. Analytical results indi-
cated that the shallow ground water has not been affected.

Based on five potential pathways for pollutant migration and
the need to minimize human exposure and protect the environ-
ment, the remedial objective was defined as the remediation
and/or isolation of those soils containing 10 ppm or more of
pesticides. A total of 4125 cubic yards of soil was esti-
mated to be in place at the site with those concentrations.

Six alternatives were evaluated based on associated environ-
mental risks and human exposure, technological feasibility,
reliability, long term maintenance and monitoring, and esti-
mated cost.

The recommended remedial alternative includes the partial
consolidation of 1400 cubic yards of the affected soil into a
smaller area of the site, constructing side berms and a low
permeability cap. The excavated areas will be backfilled
with clean soil, seeded and fertilized to prevent ponding.
The estimated capital cost for this alternative is $239,000.
Long term (30 years) maintenance and monitoring costs were
estimated to equal $157,100.



It was also recommended that:

(1) The two acre area of lesser affected soils east and
west of the site be plowed, seeded and fertilized
at an estimated capital cost of $2,000,

(2) That a security fence be installed around the low
permeability cap area,

(3) That the cap be maintained, and

(4) That monitoring the shallow ground water for pesti-
cides be continued for three years.



CONFIRMATION STUDY AND EVALUATION OF
REMEDIAL ALTERNATIVES REPORT

Pesticide Site, Area G
NWIRP - McGregor, Texas

1 - INTRODUCTION

ERM-Southwest, Inc. was retained by the law firm of Baker &
Botts to complete a confirmation study on a pesticide site
for their client, the CIBA-GEIGY Corporation. The study is
being conducted in response to a court approved agreement
with the U.S. Navy, the landowner, who is represented by the
U.S. Department of Justice.

The purpose of the study is to define the extent of pesticide
effects at the site, to evaluate several remedial alterna-
tives based upon the information gathered, and to define the
best alternative to meet the remedial objectives.

The study was divided into four tasks. These tasks were:

1. Review of previous data,
2. Define extent of soil contamination,
3. Define possible groundwater contamination, and
4. Remedial alternatives analysis.

The results of the Confirmation Study are presented in this
report.
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2 - BACKGROUND

Included in this Confirmation Study was a review of previous
reports and data provided by the Department of the Navy. The
information provided included a 1979 Navy Report entitled
"Soil Contamination Investigation," and "Initial Assessment
Study" prepared by Envirodyne Engineers in March, 1983 and a
"Confirmation Study and Summary of Remedial Action" prepared
by the Environmental Branch of the Naval Facilities Engineer-
ing Command in August, 1983. Drilling logs and water levels
were also provided by Hercules Inc., the Government facili-
ties contractor at the Naval Weapons Industrial Reserve Plant
(NWIRP), for monitoring wells installed in nearby Area F.

The pesticide contamination site at Area G was first docu-
mented by the Navy in 1979. A general site location is shown
in Figure 2-1. The "Soil Contamination Investigation" report
discussed the history and past operations of the site. The
investigation included surface and shallow soil sampling and
analysis both in the obviously affected areas and in nearby
areas which could have been affected by the pesticides. The
results indicated that the pesticides were located princi-
pally in the areas where vegetation was sparse. The primary
pesticide found was DDT.

At the time of the 1979 study, it was felt that significant
concentrations were only six to eight inches in depth. How-
ever, two deeper soil samples were also collected. One of
the deeper samples indicated that pesticide concentrations
were slightly higher at the 42 inch depth than at 24 inches.

The Envirodyne "Initial Assessment Study" was primarily an
analysis of the data collected in 1979, and included a con-
sideration of local factors (geology, groundwater, land use
and surface water) which could affect the site. Recommenda-
tions were made for additional monitoring at the site.

The Navy "Confirmation Study and Summary of Remedial Action"
performed an analysis of a series of aerial photographs of
the site from 1952 to 1982. Soil sampling in the areas
devoid of vegetation was conducted in 1982 and 1983. This
study confirmed that the bare areas were the locations of
high pesticide concentrations. That report stated that the
higher concentrations were limited to the upper 12 inches of
soil. Recommendations were made for remedial action activi-
ties at the site.
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In December, 1983 the U.S. Department of Justice on behalf of
the Navy instituted a civil action against the CIBA-GEIGY
Corporation regarding the pesticide site at Area G. An
agreement was entered into in July, 1984 whereby an initial
removal of concentrated pesticide materials and a more in
depth confirmation study of soil pesticide effects would be
completed.

An initial removal action was performed in July, 1984. A
total of seven truck loads of material were excavated, hauled
to and disposed of in a licensed commercial hazardous waste
landfill in Emelle, Alabama. During this operation several
areas of obvious surface contamination, based on visual
observation of concentrated pesticide material and bare
spots, were removed. During the excavation operation,
several streaks of brightly colored pesticide material were
discovered below the soil surface.

Subsequent sampling indicated that the volume of affected
soil was much more extensive than previously reported.

In February, 1985 a "Confirmation Study Final Work Plan for
Area G" was agreed upon by the interested parties. This
report presents the results of the Confirmation Study for the
Area G pesticide site.
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3 - SITE INVESTIGATION

3.1 Purpose

After review of previous data and the initial removal of
affected material in July 1984, an expanded sampling program
was developed. The intent of this program was to delineate
the areal extent of affected soil. An additional activity
was monitoring well installation to determine if pesticides
were present in the shallow ground water.

The sampling methods and analytical results for these activi-
ties are discussed in the following sections.

3.2 Soils Investigation

3.2.1 Methods

Following the initial removal action, the first soil samples
were collected during the week of July 23, 1984. The Area G
site was divided into eleven sectors, using a semi-permanent
marking system. Each sector measured approximately 180 feet
by 35 feet, except Sector 11 , which was 180 feet by 24 feet,
as illustrated in Figure 3-1. In each sector, six randomly
located sampling points were staked out by Mr. Allen L.
Chestnut, U.S. Navy On-site Representative. At that time,
only Sectors 1 through 6 were sampled. Grab samples were
collected at the surface, and at 6 and 12 inch depths. Each
surface grab sample was collected with a new stainless steel
spoon and stored in a new glass jar. For the deeper samples,
the holes were advanced with a post hole digger. Each hole
was thoroughly cleaned of any loose soil at each sample depth
and the sample was collected with a new stainless steel
spoon. Between each sample the post hole digger was washed
with water. At each of the three depths, portions of the
samples were used to make composite samples for each horizon-
tal increment.

(Additional soil samples were collected during the week of
August 13, 1984. In each sector, samples were collected at
four of the six sampling locations. In the even numbered
sectors, locations 2, 4, 5, and 6 were sampled. In the odd
numbered sectors locations 2, 3, 5, and 6 were sampled. These
locations were randomly selected. Continuous two foot long
thin-walled (Shelby) tube samples were collected using a
truck mounted drill rig. Samples were collected at each foot
until a caliche layer was encountered and the Shelby tube
could not be advanced. Sampling was terminated at the upper
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surface of the hard zone. As the soil cores were extracted
from the Shelby tubes, the desired depth of sample to be
retained was determined on each core. A six-inch sample
length was collected three inches above and three inches
below the designated sampling point. Each six-inch core was
wrapped in aluminum foil and pla'ced in a labelled, zip-lock
bag. The soil samples were prepared for compositing by remov-
ing the ends and at least 1/4-inch of the outer surface of
each core with a new stainless steel knife. Samples were then
composited by combining portions of the shaved soil cores in
new glass jars.

During February, 1985 the ConfIrmation Study Final Work Plan
for Area G was developed and agreed upon by the interested
parties. The remaining portions of the Soils Investigation
were then completed in order to fulfill the requirements of
the Work Plan.

During the week of February 25, 1985, additional soil samples
were collected to further delineate the areal extent of the
affected soil. Surface grab samples were collected west of
the fence (adjacent to Sectors 1 through 5), east of Sectors
9 and 10, around the perimeter of Sector 11 and north and
south of the previously delineated area.

Along the west side of the fence, three samples were
collected adjacent to each sector (Sampling points 7, 8, and
9), as shown in Figure 3-1. Each of the three sets of
surface grabs were composited for each sector and designated
as Surface Composite A. Samples were also collected to the
north (Sample BB) and south (Sample AA) of the site.

Additionally, four sampling lines were established to the
north, east, and south of Sector 11. Samples collected north
of Sector 11 were also used to evaluate the east side of
Sector 8. Three or four sampling points were located on each
line. At each individual sampling point around Sector 11,
discrete samples were collected with spoons and the deeper
(sample holes were advanced with a (soil auger"^tfhich was wasTfed
with water between each sample collection. '

Also during the February 25 sampling event, threes background
surface samples were collected in the field west o'f the fence
at locations shown in Figure 3-2. Surface grabs were collec-
ted in the manner previously described to ensure that sample
cross-contamination did not occur.
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Further sampling was conducted the weeks of March 26 and
April 18, 1985 to extend the area of surface sampling outward
and to extend some sampling points downward to fully define
the extent of affected soil. Sampling procedures for these
two sampling events are the same as previously described for
the February 25, 1985 sampling event.

Strict chain-of-custody was maintained for the samples
throughout the entire soil sampling program. Only new glass
jars were used to collect the samples. The sampling equip-
ment was either new stainless steel spoons or carefully
washed tube or auger samplers. • Soil samples were extracted
and analyzed by Craven Laboratories in Austin, Texas for
total constituent pesticides.

3.2.2 Results

Laboratory data from the soil sampling program have been
tabulated and are presented in Tables 3-1 through 3-12. Data
from the eleven individual sectors are presented in Tables 3-
1 through 3-11, respectively. Table 3-12 contains miscellan-
eous data. These results indicate that the primary pesti-
cides which were detected were DDT, toxaphene and benzene
hexachloride (BHC) mix. Two other pesticides, aldrin and
dieldrin, were detected in a few samples in relatively low
concentrations. Endrin and heptachlor were not detected in
any of the samples.

The three background samples (Table 3-12) had detectable
levels of DDT and toxaphene at the surface, but not at a
depth of 1 foot. The average of the background values for DDT
was 0.07 ppm and the average of the toxaphene values was 0.19
ppm. No other pesticides were detected in the background
samples.

In Sector 1 (Table 3-1), significant levels of DDT were
detected to a depth of 3 feet at sample point 1-6. Sample
locations 1-2 and 1-5 however were relatively clean below the
1 foot depth. Toxaphene was detected only in the surface and
1 foot composites. In the composite of surface samples
collected west of the fence, only DDT was detected and it was
less than 1 ppm.

DDT was also the primary pesticide found in samples in Sector
2 down to a depth of 1 foot. The highest values were found at
locations 2-4 and 2-6. Toxaphene and low levels of BHC were
also found at sample point 2-6. Dieldrin was found in the
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Sample Identification

Surface Composite

Surface Composite A
(West of fence)

6 inch Composite

1 foot Composite

1 foot Grabs
Point 1-2
Point 1-5

3 foot Composite

3 foot Grabs
Point 1-2
Point 1-4
Point 1-5
Point 1-6
Point 1-6 Rerun

TABLE 3-

SECTOR

BHC

<100

<0.01

<10

<10

<0.01
<0.01

<25

<0.01
<0.01
<0.01
<100
<100

1
1

DDT

17,000

<0.29

1,700

490

<0.01
0.07

953

0.06
<0.01
<0.01
42,00(1,
43,000

ppm
Toxaphene Other

6,900

<0.01

<25

150

<0.01
<0.01

<50

<0.01
<0.01
<0.01
<250
<250

4 foot Composite <0.01 0.06 <0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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Sample Identification

Surface Composite

Surface Composite A
(West of fence)

Surface Grabs
Point 2-1
Point 2-2
Point 2-3
Point 2-4
Point 2-5
Point 2-6
Point 2-10
Point 2-11
Point 2-12

6 inch Composite

6 inch Grabs
Point 2-1
Point 2-2
Point 2-3
Point 2-4
Point 2.5
Point 2-6

1 foot Composite

1 foot Grabs
Point 2-1
Point 2-2
Point 2-3
Point 2-4
Point 2-5
Point 2-6
Point 2-8

2 foot Composite

TABLE 3-

SECTOR

BHC

<10

<0.01

<5
<5
<0.5
<5
<5
18.7
<0.01
<0.01
<0.01

<10

<0.1
<0.5
<0.1
22.7
<0.5
<10

2.5

<0.01
<0.01
0.10
<0.01
<0.01
<0.01
<0.01

0.01

2

2

DDT

490

1.15

135
339
32.6
469
174
2,800
0.22
0.11
0.12

300

1.93
45.7
1.01
672
24.5
547

52

23.5
0.14
8.61
0.29
<0.01
0.02
<0.01

0.04

ppm
Toxaohene Other

510 120 (Dieldrin)

1.30

<10
<20
<2
<20
<10
6,000

. 0.23
0.18
0.16

<25

<0.5
<2
<0.5
42.7
<2
509

76

<0.01 ;
0.04
<0.01 i
<0.01
<0.01
<0.01
<0.01

<0.01
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TABLE 3-2 (Continued)

SECTOR 2 (Cont.)

ppm
Sample Identification BHC DDT Toxaphene Other

3 foot Composite 0.06 0.03 <0.01

4 foot Composite <0.01 0.70 <0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-3

SECTOR 3

Sample Identification

Surface Composite

Surface Composite A
(West of fence)

Surface Grabs
Point 3-1
Point 3-2
Point 3-3
Point 3-4
Point 3-5
Point 3-6
Point 3-10
Point 3-11
Point 3-12

6 inch Composite

6 inch Grabs
Point 3-1
Point 3-2
Point 3-3
Point 3-4
Point 3-5
Point 3-6

1 foot Composite

1 foot Grabs
Point 3-2
Point 3-5
Point 3-8

3 foot Composite
3 foot Composite Rerun

ppm
BHC DDT Toxaphene Other

460 730 <100 800 (Dieldrin)

0.10 4.08 5.09

179
<5
16,000
6,100
<0.5
617
<0.01
<0.01
<0.01

1,200
128
2,100
7,200
11.3
958
0.36
0.20
0.12

<20
361
4,400
<200
15.1
<20
0.43
0.31
0.17

740

110

<0.01
2.65
<0.01

13,200
34,000

440

34.1
<5
8,095
363
0.14
23.3

275
111
340
371
2.62
724

160

0.59
1.90
0.06

853
2,050

100

323
516
<20
<0.5
<20

<25

0.19
<0.10
0.06

<250
<250
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TABLE 3-3 (Continued)

SECTOR 3 (Cont.)

Sample Identification

3 foot Grabs
Point 3-2
Point 3-2 Rerun

. Point 3-3
Point 3-3 Rerun
Point 3-5
Point 3-5 Rerun
Point 3-5 2nd Rerun
Point 3-6
Point 3-6 Rerun
Point 3-6 2nd Rerun

3.5 foot Grab
Point 3-3

4 foot Composite
4 foot Composite Rerun

4 foot Grabs
Point 3-2
Point 3-5
Point 3-5 Rerun
Point 3-6
Point 3-6 Rerun

4.5 foot Grabs
Point 3-2
Point 3-6

4.8 foot Grab
Point 3-5

ppm
BHC DDT Toxaphene Other

<0.01 • 0.03 <0.01
<0.01 0.06 <0.01
82.6 - 3.26 <5.0
60.2 6.92 <0.10
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01
0.06 <0.01 <0.01
0.08 <0.01 <0.01
0.15 0.03 <0.01
<0.01 0.02 <0.01

0.14 0.24 <0.01

278 1,450 <100
295 1,550 <100

<0.01 <0.01 <0.01
0.70 3.50 <0.10
0.53 2.90 <0.10
4.67 219 <2.5
7.84 345 <2.5

<0.01 <0.01 <0.01
0.19 0.70 <0.01

0.13 2.14 <0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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Sample Identification

Surface Composite

Surface Composite A
(West of fence)

Surface Grabs
Point 4-10
Point 4-11
Point 4-12

6 inch Composite

1 foot Composite

1 foot Grabs
Point 4-8

2 foot Grabs
Point 4-4
Point 4-6

3 foot Composite

3 foot Grabs
Point 4-2
Point 4-4
Point 4-5

4 foot Composite

TABLE 3-

SECTOR

BHC

5,300

0.11

0.02
<0.01
<0.01

62

150

<0.01

<0.01
0.13

<1.0

2.55
0.06
0.14

4

4

DDT

28,000

3.95

0.44
0.09
0.09

1,500

280

1.02

0.11
0.98

28.7

0.58
0.06
14.4

ppm
Toxaphene Other

50,000 3,400 (Dieldrir

2.98

0.56
0.10
0.12

2,500 210 (Dieldrin:

390

0.56

<0.01
4.69

41.8

0.57
<0.01
50.7

1.05 0.30 0.19

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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Sample Identification

Surface Composite

Surface Composite A
(•West of fence)

Surface Grabs
Point 5-10
Point 5-11
Point 5-12

6 inch Composite

1 foot Composite

1 foot Grabs
Point 5-2
Point 5-3
Point 5-5
Point 5-6
Point 5-8

2 foot Composite

3 foot Composite

4 foot Composite

TABLE 3-

SECTOR

BHC

630

0.06

<0.01
<0.01
<0.01

1.2

1.7

0.05
0.17
<0.01
0.06
<0.01

<0.01

0.03

0.04

5

5

DDT

1,600

1.93

0.25
0.10
0.06

10

59

0.29
1.42
<0.01
0.03
0.59

0.06

0.30

0.17

ppm
Toxaphene Other

2,900

2.24

0.34
0.10
0.02

16 2.8 (Dieldrin)

100

<0.01
0.64
<0.01
<0.01
1.77

0.03

0.31

0.13

j

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-6

SECTOR 6

ppm
Sample Identification

Surface Composite

6 inch Composite

1 foot Composite

2 foot Composite

2 foot Grabs
Point 6-2
Point 6-4
Point 6-5
Point 6-6

BHC

2,200

<200

320

56.1

0.03
<0.01
<0.01
188

DDT

3,900

7,900

1,900

531

<0.01
<0.01
1.03
8,970

Toxaphene

2,800

14,000

3,200

431

<0.01
<0.01
0.66
8,440

Other

1,900 (Dieldr

480 (Dieldr

0.03 (Dieldrin

3 foot Composite 0.04 0.07 0.04

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-7

SECTOR 7

Sample Identification

2 foot Composite

2 foot Grabs
Point 7-2
Point 7-3
Point 7-5
Point 7-6

3 foot Composite

3 foot Grabs
Point 7-5
Point 7-6

4 foot Composite

ppm
BHC DDT Toxaphene Other

152

0.10
0.29
8,900
1.03

3.84

0.89
0.09

<0.01

270

0.10
7.44 •
15,000
9.48

2.84

0.71
0.81

0.45

<0.01
<0.10
<250
6.60

<0.25

0.35
0.26

<0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-8

SECTOR 8

Sample Identification

3 foot Composite

3 foot Composite Rerun

3 foot Grabs
Point 8-4
Point 8-4 Rerun
Point 8-6

4 foot Composite

ppm
BHC

9,900

10,400

11,000
11,800
0.08

0.08

DDT

10,400

10,300

8,200
8,260
3.82

0.40

Toxaphene Other

<1,000

<1,000 299 (Aldrin)

<250
<250
1.33

<0.01

250 (Aldrin)
211 (Aldrin)

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.

3-15



Sample Identification

Surface Composite A
(East of road)

Surface Grabs
Point 9-10
Point 9-11
Point 9-12

1 foot Grabs
Point 9-2
Point 9-3
Point 9-5
Point 9-6
Point 9-7
Point 9-8
Point 9-9
Point 9-9
Point 9-10

2 foot Composite

3 foot Composite

4 foot Composite

TABLE 3-

SECTOR

BHC

<0.50

<0.02'
0.01
<0.01

<0.05
<0.25
0.08
<0.02
<0.02
<0.01
<0.01
<0.01
<0.01

0.06

0.05

0.09

9

9

DDT

36.0

4.59
1.82
0.23

10.7
5.00
14.1
0.98
<0.02
0.08
1.00
.094
0.11

0.88

0.45

0.88

ppm
Toxaphene Other

28.0

<0.03
1.75
0.23

9.38
0.75
15.0
3.52
8.03
0.08
0.60
0.56
0.07

0.21

0.13

0.91

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-10

SECTOR 10

ppm
Sample Identification

Surface Composite

Surface Composite A
(.East of road)

BHC

.2,400

<0.25

DDT

7,700

13.4

Toxaphene Other

5,800

5.00

Surface Grabs

1

2

3

4

Point 10-10
Point 10-11
Point 10-12

foot Grabs
Point 10-2
Point 10-4
Point 10-5
Point 10-6
Point 10-7
Point 10-8
Point 10-9

foot Composite

foot Composite

foot Composite

<0.25
<0.02
<0.01

<0.01
0.38
<0.01
<0.01
<0.01
<0.01
<0.01

0.01

0.26

<0.01

17.5
3.88
0.72

0.11
0.23
<0.01
<0.01
0.02
0.09
1.44

0.04

0.05

0.07

11.4
3.78
1.12

<0.01
<0.01
<0.01
<0.01
<0.01
0.05
0.82

<0.01

<0.01

<0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-11

SECTOR 11

Sample Identification

Surface Grabs
Point 11-A-l
Point ll-A-2
Point ll-A-3
Point ll-A-4

' Point 11-B-l
Point ll-B-2
Point ll-B-3
Point 11-C-l
Point ll-C-2
Point ll-C-3
Point 11-D-l
Point ll-D-2
Point ll-D-3
Point ll-D-4
Point 11-E-l
Point ll-E-2
Point ll-E-3

1 foot Grabs
Point 11-A-l
Point 11-B-l
Point 11-C-l
Point 11-D-l
Point ll-D-2
Point 11-E-l

2 foot Composite

2 foot Grabs
Point 11-2
Point 11-3
Point 11-5
Point 11-6
Point 11-B-l
Point 11-D-l
Point ll-D-2

ppm
BHC '

<0.25
<0.05
<0.05
<0.01
<3.0 '
<0.02
<0.01
<0.05
<0.01
<0.01
<10
0.80
<0.25
<0.25
<0.05
<0.01
0.01

<0.01
<0.01
<0.01
<0.01
<0.05
<0.01

24.4

<0.01
<100
0.04
<0.01
<0.01
<0.01
<0.01

DDT

26.3
2.80
5.11
37.5
614
4.48
0.25
44.5
1.24
0.27
1,390
206
20.0
41.5
2.22
1.55
0.19

0.02
0.15
0.47
5.14
6.35
0.20

1,150

0.85
3,940
2.34
0.07
0.02
0.08
0.24

Toxaphene Other

13.1
0.53
1.50
<0.01
<5.0
<0.03
<0.01
<0.10
<0.01
<0.01
<25
<0.50
10.0
23.2
0.82
0.53
0.13

<0.01
<0.01
<0.01
<0.01
<0.10
0.06

<25

<0.01
<250
<0.01
<0.01
<0.01
<0.01
<0.01
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TABLE 3-11 (Continued)

SECTOR 11 (Cont.)

ppm
Sample Identification BHC ' DDT Toxaphene Other

3 foot Composite 0.13 0.56 <0.01

3 foot Grabs
Point 11-D-l <0.01 0.18 <0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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TABLE 3-12

OTHER SAMPLES

Sample Identification

Surface Composites
AA
BB

Surface Backgrounds
1
2
3

1 foot Backgrounds
1
2
3

ppm
BHC DDT Toxaphene Other

0.04 0.21 0.28
<0.01 0.54 0.40

<0.01 0.08 . 0.19
<0.01 0.08 0.22
<0.01 0.06 0.16

<0.01 <0.01 <0.01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01

Soil Samples Collected During
Monitoring Well Drilling

MW-2 Deep at 5.5 ft. <0.01 0.03
MW-2 Deep at 6 ft. <0.01 <0.01

0.01
<0.01

Unless otherwise noted, aldrin, endrin, dieldrin and heptachlor
were not detected in any of the samples.

Analyses conducted by Craven Laboratories, Austin, Texas.
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surface composite. Below 1 foot the pesticide concentrations
became very low. West of the fence, surface levels of DDT
and toxaphene were below 1.5 ppm at 5 feet from the fence.

In Sector 3, significant levels of BHC, DDT, toxaphene and
dieldrin were observed in the surface samples. Below 6
inches, only BHC and DDT were detected. At 3 feet, values
were below 1 ppm at locations 3-2, 3-5, and 3-6. West of
Sector 3, the surface pesticide values (Composite A) were
below 10 ppm near the fence. The concentrations decreased to
below 1 ppm 25 feet from the fence at location 3-10. The 1
foot deep grab samples near the fence exhibited values below
1 ppm.

BHC, DDT, toxaphene, and dieldrin were all found in the
surface and 6 inch composites of Sector 4. At location 4-5,
significant concentrations continued down to 3 feet. At 5
feet west of the fence, surface levels of pesticides were
below 4 ppm. Further west the grab samples concentrations
were less than 1 ppm.

In Sector 5, BHC , DDT, and toxaphene, were present in high
levels (above 600 ppm) on the surface. Significant concen-
trations extended only to a depth of one foot. Immediately
west of the fence, values for the surface samples of indivi-
dual pesticides were below 3 ppm.

Sector 6 samples exhibited significant levels of four pesti-
cides down to a depth of 1 foot. Location 6-6 still contained
high concentrations at 2 feet. At 3 feet all the pesticides
were below 1 ppm.

In Sector 7, the 2 foot composite contained BHC and DDT over
150 ppm. Sample location 7-5 exhibited higher values than
the other samples. Less than 10 ppm of BHC, DDT and toxaphene
was present in the 2-foot deep samples and below.

Sector 8 exhibited composite sample values of BHC and DDT
greater than 9000 ppm down to 3 feet. Some aldrin was also
found in this sector. The 4-foot composite sample had less
than 1 ppm total pesticides.

DDT and toxaphene were found in Sector 9 at levels of 15 ppm
or less at the 1-foot depth. At the two foot depth,
individual values were less than 1 ppm. To the east of
Sector 9, Surface Composite A contained less than 50 ppm each
of DDT and toxaphene. All 1-foot samples to the east of
Sector exhibited less than 1 ppm except 9-7, which contained
8.03 ppm toxaphene.
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Pesticide levels in the Sector 10 surface composite were
above 2000 ppm, but were less than 1 ppm at 1 foot. To the
east of Sector 10, values were less than 20 ppm at the sur-
face and 2 ppm at 1 foot.

The primary pesticide found in Sector 11 was DDT. The 2 foot
composite sample contained over 1000 ppm DDT, mostly from
sampling point 11-3. Individual pesticide levels in the
three foot composite were below 1 ppm. Transect lines were
run to the north, east and south of Sector 11. These loca-
tions were labelled 11-A, 11-B , 11-C, and 11-D starting from
the south and continuing to the north. Line E extended toward
the east from sampling point 1I-D-3. Samples from these
transects showed that DDT and toxaphene are present above 1
ppm at the surface to the south and north of Sector 11. DDT
is present to the east. Transect E had less than 3 ppm of DDT
and toxaphene at the surface.

Two soil samples collected during the drilling of Monitoring
Well 2-Deep were also analyzed. At the 5.5-foot, depth
(Reference Table 3-12), only DDT and toxaphene were detected
at 0.03 and 0.01 ppm respectively. At the 6 ft. depth, none
of the pesticides were detected.

Sample AA collected at the surface 5 feet north of the site
and sample BB collected at the surface 5 feet south of the
site contained less than 1 ppm total pesticides.

3.3 Ground Water Investigation

3.3.1 Methods

During the week of August 16, 1984, three pairs of ground
water monitoring wells were installed along the east and west
sides of the site. The locations of these wells are shown in
Figure 3-1. This drilling program was performed in order to:

1) determine subsurface stratigraphy;
2) collect subsurface soil samples;
3) determine water table elevations;
4) determine ground water flow direction; and
5) determine if pesticides were present in the

shallow ground water.

The Area G site is situated on the Main Street Limestone
Formation which is composed of three strata. The uppermost
four to five feet of soil is composed of a very dark brown to
black clay or marl. Underlying this clay is a calcareous-
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rich caliche zone which ranges in thickness from two to five
feet. The deepest strata is a dense limestone which contains
sandy silt lenses. Figure 3-3 illustrates the generalized
geology of the northwestern boundary of Area G which contains
the pesticide site. The drilling logs are presented in
Appendix A.

Locations for the pairs of monitoring wells were chosen based
upon the site topography, the encountered stratigraphy and a
review of borings logs for wells which were installed at an
adjacent area at the NWIRP in 1981.

All borings for monitoring wells were completed using a truck
mounted drill rig and mud rotary drilling method. In order
to prevent down-hole contamination during the drilling pro-
cess, the borings were cased with an eight-inch diameter PVC
pipe which was installed to the top of the caliche layer. A
4:1 ratio cement/bentonite mix was tremmied into the annular
space between the bore hole and the protection casing. Thus
the completed well was sealed off from any potential pesti-
cide effect from the upper soil strata. The remainder of
each boring (and subsequent monitoring well) was completed 24
hours after the grout was installed by drilling through the
center of the protective casing and into the lower strata.

All of the wells were installed with the following
specifications:

1) Schedule 40 PVC threaded riser with threaded cap,
and 0.010 inch slot-size Schedule 40 PVC screen.

2) A sand pack extending one foot above the screened
interval in each well.

3) A one-foot thick bentonite pellet seal was instal-
led above the sand pack.

4) A 4:1 ratio cement/bentonite mix tremmied in the
remaining annulus to the ground surface. A
Portland cement concrete base was placed around
each well at the surface. An outer casing was
placed over the well with a locking cap.

The top-of-casing (TOO elevations were surveyed during the
week of September 18, 1984 using an assumed bench mark eleva-
tion of 790 feet msl. This site bench mark was established
based on ground contours shown in the NW/4 McGregor Quad-
rangle map (ASM 6546 IV NW-Series V882). Therefore the
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assumed bench mark elevation is within one to two feet of the
U.S. Geological Survey elevations. On this same date, the
corner markers of the sectors were also surveyed.

The benchmark consists of two 18"-long stakes driven along
side and nailed to the 12th fence post northeast of point F.
The top of the stakes are approximately 1 inch above the
ground. Point F is the northwest corner of the sampling grid
(the corner post of the fence line).

Initial ground water observations indicated all monitoring
wells were dry. The site was periodically visited for seve-
ral months and ground water was* not observed in any of the
wells from August, 1984 to January, 1985. A summary of the
static ground water measurements is presented in Table 3-13.
The ground water in monitoring wells 1-D and 2-D was sampled
on January 15, 1985. All other wells on the site were dry at
that time. The depth to ground water was observed to be
about 15 feet (778 msl) below the ground surtace.Tnerefore,
water would not be expected in any of the other wells since
their casings do not extend to that depth.

In order to prevent cross-contamination of the wells during
ground water sampling events, dedicated bailers were
installed in and used for each well. All the water that
could be bailed was removed from the wells at 9:00 am on
January 15, 1985 and collected in new glass sample jars.
Slightly more than one well volume was removed during this
sampling operation. At 1:00 pm that afternoon, no
significant volumes of ground water had reentered the two
monitoring wells. Therefore, laboratory analyses were
conducted on the only ground water that was collected.

3.3.2 Results

Table 3-14 presents the results of the laboratory analyses of
the ground water samples that were collected. None of the
pesticides were detected in the ground water samples. The
detection limit was 1 ppb.

Rainfall data for the McGregor site is presented in Table 3-
15. At the present time, there is insufficient data to
indicate a definite correlation between shallow groundwater
levels at the site and rainfall rates.
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TABLE 3-13

Summary of Static Ground Water Measurements0

Area G NWIRP
McGregor, Texas

January 15, 1985 February 27, 1985

Well
No.

1-D

1-S

2-D

2-S

3-D

3-S

Depth
(feet)

TOC
(ft)

21 797.00

9 796.78

20 794.74

9 795.75

10 793.49

5 793.29

SWL
(ft)

18.27

Dry

16.50

Dry

Dry

Dry

1
Ground Water
Elevation

(ft)
TOC
(ft)

778.73 797.00

— 796.78

778.24 794.74

— 795.75

— 793.49

— 793.29

SWL
(ft)

18.32

Dry

16.05

Dry

Dry

Dry

Ground Water
Elevation

(ft)

778.68

—
778.69

—

—

—

TOC = Top of casing.

SWL = Distance from top of casing to static water level.

aelevation based on assumed BM of 790 feet msl.

HBefore initial well development.
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TABLE 3-14

Ground Water Results for Chlorinated Pesticides
(Aldrin, Dieldrin, Toxaphene, BHC,

Heptachlor, Endrin and DDT)

Pesticide
Location Concentration

MW-1 Deep (Sample not shaken) Not Detected
MW-1 Deep (Sample shaken) Not Detected

MW-2 Deep (Sample not shaken) Not Detected
MW-2 Deep (Sample shaken) Not Detected

The detection limit was 1 ppb.

Analyses by Craven Laboratories, Austin, Texas
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TABLE 3-15

Monthly Precipation Data
Naval Weapons Industrial Reserve Plant- McGregor, Texas

u*
1

ro
CO

Year

75
76
77
78
79
80
81
82
83
84
85

Jan

2.00
1.70
3.50
2.20
6.50
2.40
1.30
3.30
2.80
1.30
1.3

Feb

4.00
0.40
4.00
3.30
5.00
3.70
2.50
1.80
5.90
0.40
2.45

Mar

1.50
3.40
3.53
2.75
8.05
3.55
4.80
3.60
6.20
3.20

Apr

4.55
5.25
7.50
2.25
1.40
5.20
1.95
4.60
0.00
1.00

May

11.40
4.00
2.00
4.15

11.50
9.00
5.00
3.80
6.70
2.10

Jun

2.20
4.90
4.50
3.80
6.50
1.50
9.90
3.20
2.70
3.40

Jul

2.60
5.80
0.00
0.80
2.50
0.00
2.90
1.30
2.80
1.20

Aug

3.25
0.80
2.20
1.40
3.45
0.00
3.80
0.00
6.20
1.20

Sept

4.25
5.84
2.90
3.40
3.70
4.70
2.90
0.10 '
1.00

Oct

2.50
6.50
1.60
2.45
2.50
1.07
7.60
2.30
2.00

11.9

Nov

1.45
0.70
2.00

10.20
0.60
0.29
1.20
5.20
1.40
4.8

Dec

1.95
5.10
0.20
2.10
4.70
4.00
1.20
3.90
1.10
5.5

Yearly
Total

41.65
44.39
33.93
38.80
56.40
35.41
45.05
33.10
38.80

Monthly 2.57
Average

3.04 4.06 3.37 5.96 4.26 1.99 2.23 3.20 4.04 2.78 2.98 40.83

Note: Yearly Average Based on Data Compiled for Years 1975 through 1983

All Values are in Inches.



4 - DEFINITION OF REMEDIAL OBJECTIVES

4.1 Potential Pathways For Pesticide Migration

Five major pathways are possible for pesticide migration from
the site to the surrounding environment. These pathways are:

1. Overland flow via stormwater run-off.

2. Percolation through soils to ground water, followed
by off-site transport'in the direction of the pre-
vailing ground water gradient or vertically to
deeper aquifers.

3. Ingestion of affected vegetation by domestic ani-
mals and/or wildlife.

4. Direct contact with affected soils by humans,
livestock or wildlife.

5. Wind dispersal of airborne affected soils.

Pathway 1; Overland Flow

Based on the results of previous investigations of pesticide
concentrations in surface soils and pond sediments near the
site, the potential for overland transport of pesticides via
stormwater has been shown to be negligible. In addition,
site topography has such small vertical relief that the risk
of future migration due to overland flow is also negligible.
Therefore, this pathway will not be considered further.

Pathway 2: Ground Water

Monitoring wells have been installed at the site to sample
the uppermost saturated zone. Total depth of the ground
water monitoring wells is 20 feet from the surface. Water
from these wells has been sampled and was found to contain no
detectable levels of any of the pesticides (detection limit =
1 ppb).

Because the pesticide site has been in existence for at least
30 years, the lack of measurable concentrations of pesti-
cides in the shallow ground water indicates that virtually no
downward migration of pesticides has occurred. Testing of
soils concentrations to a depth of 3 to 4 feet confirm that
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pesticides concentrations are rapidly attenuated within a few
feet of the soil surface. Moreover, the Hensel regional
aquifer used at the NWIRP lies at a depth of at least 960
feet below ground surface. Therefore, migration of pesti-
cides off-site via this pathway will not be considered
further.

Pathway 3; Ingestion of Contaminated Vegetation

Vegetation available on-site represents a very small percent
of total forage available in the site region. Access to site
forage will also be severely restricted during closure and
post-closure care periods by fences. Given the insignificant
risk posed by plant uptake of pesticides from site soils to
domestic animals or wildlife, further evaluation of this
pathway would not significantly add to the risk assessment.
Therefore, this pathway will not be considered further.

Pathway 4; Direct Contact

Direct contact by humans or animals with affected soils is
possible at the site. However, the pesticide site is com-
pletely enclosed by a fence and is not grazed. The remedial
alternatives being considered include removal of affected
soils or capping with 1 to 3 feet of clean soil to preclude
direct contact. Moreover, published LD~Q values for acute
dermal exposure to the pesticides found at the site are well
above the levels to which humans and animals might be exposed
after remediation. Therefore, this pathway will not be con-
sidered further.

Pathway 5; Wind Dispersal of Airborne Soil

Wind dispersal of airborne affected soils could occur at the
site under "worst case" conditions (i.e., bare, disturbed
soil surfaces, drought conditions and high wind). Affected
soils could be transported in the direction of prevailing
winds to nearby human or animal populations. Exposure routes
of concern for wind-carried pesticides would then include
dermal and respiratory routes of entry to exposed indivi-
duals. This pathway is considered in detail in the following
Section 4.2.

4.2 Previous Investigations

A precedent for a 10 ppm soil clean up level has been estab-
lished by the EPA Administrator for the Aidex Corporation
Site, Council Bluffs, Iowa. In the Record of Decision (ROD)
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for remedial alternative selection for the site (September
30, 1984), the Administrator ruled that "Soils in areas of
the site contaminated to levels less than 10 ppm pesticides
will be graded where necessary to promote drainage and
seeded." No other remediation measures were recommended for
soils with total pesticide concentrations less than 10 ppm.
This ruling was based in part on published literature which
documents residual soil pesticide concentrations ranging from
0.01 to 3.07 ppm (Carey, et al, PMJ 6(4): 369-376, March
1973). The clean-up of soils which exceed a total pesticide
level of 10 ppm would assure that no single chemical is
present at a level significantly higher than the residual
concentrations resulting from the normal historical field
application rates for (the) pesticides studied. "This cri-
teria (sic) was developed recognizing that pesticide applica-
tions to control pests have not, in general, had an adverse
impact on human health, soil microorganisms, or ground water
quality" (Aidex ROD, Sept. 30, 1984).

A comparison was made between the Aidex Site and the NWIRP,
McGregor Site concerning those factors that would affect
environmental releases. The factors compared included the
physical location, rainfall quantity, susceptability to
flooding, soil types, and types of pesticides at each of the
two sites.

The Aidex Site is located in Mills County, Iowa along the
banks of the Missouri River. Topography of the Aidex Site is
relatively flat. The Aidex Site is subject to flooding from
local runoff. The annual rainfall of about 28 inches per
year at Aidex is similar to 32 inches per year at McGregor.

The McGregor Site is also relatively flat with very little
topographic relief. There has been no known flooding at the
McGregor Site and no future flooding is expected. Therefore,
the risk of environmental releases of pesticides due to
flooding is much lower at the McGregor Site than at the Aidex
Site.

The soil at the McGregor Site contains much more clay than
the Aidex Site and therefore has a much higher adsorptive
capacity to retain pesticides.

Pesticides present at the Aidex Site include: organochlor-
ines such as heptachlor, toxaphene, chlordane, methoxychlor,
DDT, aldrin, dieldrin, and lindane; organophosphates such as
phorate, diazinon, disulfoton, chlorpyrifos, and ethoprop;
and triazine herbacides atrazine and prometon.
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Pesticides in soils at the McGregor Site after initial reme-
dial actions, however, included only five of the organo-
chlorines listed above (BHC-Lindane, DDT, Toxaphene, Diel-
drin, and Aldrin. The oral toxicity (mg/kg) and^ exposure
toxicity (TWA) in mg/m3 of the three major organochlorine
compounds found at McGregor (toxaphene, BHC-Lindane, and DDT)
are approximately one-half to one-tenth of the toxicity of
the three of the major organophosphates found at Aidex
(phorate, ethoprop and disulfoton).

In summary, the site-specific factors concerning the release
of pesticides to the environment indicate lower expected
releases at McGregor than at Aidex. The 10 ppm soil pesti-
cide remediation level that is adequate for Aidex should
therefore be more than adequate at the NWIRP, McGregor Site.

4.3 Wind Dispersal of Contaminated Soils

Based on a review of the recent soil analyses (Section 3,
results for soil samples taken after initial removal actions)
at the site, the following maximum values for selected pesti-
cides have been found:

Soil
Concentration

Pesticide (ppm) Location .

DDT 28,000 Sector 4, Surface Composite

Toxaphene 50,000 Sector 4, Surface Composite

BHC 16,000 Sector 3, Surface Grab

4.3.1 Worst-Case On-Site Exposure Calculation

Detailed calculations for maximum site exposure levels were
made and incorporated in the "Health and Safety Program"
(ERM-Southwest, July 2, 1984) for the initial remedial soils
removal performed in August, 1984. A maximum probable soil-
in-air loading of 100 mg soil per cubic meter of air (0.1
g/m-*) was assumed based on EPA-developed criteria for pro-
bable dust loads resulting from heavy vehicular traffic on
dry dirt road surfaces. ["Compilation of Air Pollution
Emission Factors" EPA Document AP-42, May 1978].

The calculated maximum airborne concentration of the above
pesticides all occurring at the same place and time was then
calculated as follows:
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Worst Case Airborne Pesticide Concentration

soil x
1000 g soil

= (0.1 g soil/m air) x mg pesticide/kg soil x 1 kg soil

—4 3=10 x (mg pesticide/m air)'

For DDT, (28,000 mg/kg)(10~4) = 2.8 mg/m3

For BHC, (16,000 mg/kg)(10"4) « 1.6 mg/m3

For Toxaphene (50,000 mq/kq)(10~4) = 5.0 mq/m3

Total = 94,000 mg/kg ' = 9 . 4 mg/m , say 10 mg/m

Estimated Maximum Total .
Pesticide Concentration = 10 mg/nr

These levels are equivalent to worst-case on-site conditions
that might be encountered during remedial actions or other
conditions (i.e., severe windstorm) which might result in
significant site emission of fugitive dust.

4.3.2 Short Term Exposure

Using TLVs (Threshold Limit Value - the time-weighted
average concentration for a normal 8-hour workday and a 40-
hour work week to which nearly all workers may be repeatedly
exposed, day after day, without adverse effect) for
Toxaphene, DDT, heptachlor, BHC, and dieldrin (all of which
have been detected in soils on-site), a maximum "safe" con-
centration for total pesticides in soils on-site can be
calculated.

The TLVs as published by the American Conference of Govern-
mental Industrial Hygenists (1984-1985) for these compounds
are:

Toxaphene
DDT
lindane
dieldrin

0.5 mg/m3

1.0 mg/m::
0.5 mg/mj

0.25 mg/m

Using the TLV for dieldrin as the most conservative case, the
maximum total pesticide concentrations that would be accept-
able for soils on site would be:

0.25 mg/m x 10 = 2500 mg/kg dieldrin remaining
in the soil.
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Residual soil concentrations of 10 mg/kg would result in
maximum on-site airborne concentrations of only 0.001 mg/m
of total pesticides. This airborne concentration is signifi-
cantly lower than the worst case TLV. Therefore, clean up of
soils to a level of 10 ppm would clearly be sufficient to
avoid adverse effects to human health or the environment due
to airborne contaminated soils on-site.

4.3.3 Worst-Case Off-Site Exposure Calculation

The two human populations nearest to the disposal area are
the NWIRP work area located about 3000 feet (910 meters) east
of ' the disposal area, and the City of McGregor, Texas,
located about 12,500 feet (3800 meters) northeast of the site
as shown in Figure 2-1. Two different Threshold Limit Values
(TLVs) were assumed for these two areas. A "worst case"
exposure time equivalent to a 40-hour work week is assumed
for the NWIRP work area. The corresponding published TLV
(maximum level for no adverse effect) for this exposure level
is 0.5 mg/m for Toxaphene.

A 24-hour, 7-day/week "worst case" exposure time has been
assumed for the City of McGregor. No published TLV for this
exposure level is available. A factor of 40 hours/week di-
vided by 168 hours (24 hours x 7 days) was used to modify the
published TLV. The resulting calculations found an accept-
able concentration of 0.12 mg/m for this level of exposure.

A dispersion model developed by Cowherd, et al (1984)a can be
used to calculate worst-case-exposure air concentrations of
the most concentrated pesticide (toxaphene at 50,000 mg/kg)
for these two populations. During similar investigation at a
site in Arkansas, EPA used their model to predict dioxin
concentration for a 2.5 acre source area with a maximum
dioxin concentrate of 14 ppm in soils (Falco and Schaum, May
23, 1984). Using the model assumptions and results as stated
in this report and assuming a source concentration of 50,000
mg/kg soils, the following concentration was calculated:
aCowherd, C., G. Muleski, P. Englehart, and D. Gillette.
1984. Draft. "Rapid Assessment of Exposure to Particulate
Emissions from Surface Contamination Sites". EPA Contract
No. 68-01-3116. April 20, 1984.

Falco, J.W. and J.L. Schaum. "Assessment of Risk Caused by
Remedial Actions Considered For Vertac Chemical Corporation
Site, Jacksonville, Arkansas" May 23, 1984.
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Assumptions

Case I: Source concentration = 50,000 mg/kg for Toxaphene
Case II: Source concentration = 100,000 mg/kg for total

pesticides
Model: Source concentration = 14 mg/kg (dioxin)

Therefore, concentration factor used to convert model results
to McGregor Site results

= 50,000 = 3600 (Toxaphene)
14

or 100,000 = 7100 (total pesticides)
14

Results:

Model

Case I

Case II

Source
Concentration

14 mg/kg

50,000 mg/kg

100,000 mg/kg

Airborne Concentration (ug/m"3)
at Distance:

250m 290m 435m 580m

8x10-6 6x10-6 4x10-6 3x10-6

0.029 0.021 0.014 0.011

0.057 0.043 0.029 0.021

Using the TLV for dieldrin (0.25 mg/m or 250 ug/m ) as the
most conservative case for assessment of risk, the total
pesticide concentration 580 m (approximately 2,000 feet) from
the site would be 11,900 times lower than the recommended
level for no adverse effect for a 40 hour work week. Simi-
larly, toxaphene concentration at 2000 feet would be 45,450
times lower than the toxaphene TLV of 0.5 mg/m (500 ug/m ).
Since the two nearest populations at risk are 3000 feet
(NWIRP work area) and 12,500 feet (City of McGregor) from the
site, the risk to human health from exposure to airborne
fugitive dust from the site is obviously negligible. There-
fore, soil clean-up to a level of 10 ppm (1/10,000th of the
worst case assumption) is more than sufficient to protect
human Health and the environment. The soil clean-up to
1/10,000th of the worst case assumption will result in air
pesticide concentrations at the property line that will be
lower than 0.1% of the TLV. This percentage is the most
stringent rule-of-thumb used by Texas Air Control Board
(TACB) to consider waste sites. Therefore the TACB would not
consider this site any further for air emissions.
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4.4 Defining Remedial Objectives

A precedent Record of Decision (ROD) was established by the
EPA Administrator for the Aidex Corporation Site in Council
Bluffs, Iowa defining a 10 ppm pesticide in soil clean-up
level.

The EPA Administrator ruled on September 30, 1984 that "Soils
in areas of the site contaminated to levels less than 10 ppm
pesticides will be graded where necessary to promote drainage
and seeded". No other remediation measures were recommended
for soils with total pesticide- concentrations less than 10
ppm. He further ruled in the 'same. ROD that "This criteria
(sic) was developed recognizing that pesticide applications
to control pests have not, in general, had an adverse impact
on human health, soil microorganisms, or ground water
quality."

Worst-case projections of airborne total pesticide concentra-
tions on-site during remedial actions or severe wind storms
were estimated to be 10 mg/m . Using an EPA air dispersion
model (Cowhead, et al, 1984) as applied to a site in Arkansas
(James W. Falco and John L. Schaum, May 23, 1984), a worst-
case on-site airborne concentration of 10 mg/m was found to
return to levels below 0.01 ug/m3 within 2000 feet of the
site. Recommended TLV for site pesticides (based on diel-
drin) are £ 0.25 mg/m , a level approximately 25,000 times
the calculated concentration of 0.01 ug/nr at 2000 feet from
the source. Moreover, the distance to the nearest human
population at risk is 3000 feet (NWIRP work area) and, to the
nearest town (City of McGregor) 12,500 feet.

In summary, clean-up or isolation of soils to a concentration
of 10 ppm or less should be more than adequate to protect the
environment and minimize human exposure at the Area G site.
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5 - REMEDIAL ALTERNATIVES ANALYSIS

5.1 Description of Alternatives

In the previous section, the single Remedial Objective for
the Area G pesticide site was determined to be the remedia-
tion and/or isolation of soil containing total pesticide
concentrations greater than 10 ppm. The areal extent and
depths of soil containing total pesticides at 10 ppm and
higher is illustrated in Figure 5-1. The total volume of the
affected soil at 10 ppm and above was estimated to be 4,125
cubic yards.

Six alternatives will be evaluated to fulfill the require-
ments of the Remedial Objective. Those six alternatives are:

1. Excavation, transportation to and disposal in a
licensed commercial Class I landfill.

2. Partial consolidation of the affected soil into a
smaller area, constructing side berms and a low
permeability cap.

3. An on-site hazardous waste landfill satisfying RCRA
requirements.

4. A low permeability cap covering all the waste in
place (no excavation).

5. A soil cover which will be a minimal action alter-
native.

6. Biological treatment of the affected soil in combi-
nation with some of the other five alternatives.

Each of the six alternatives will be defined by critical
concept criteria such as cross sectional sketches and design
features, permeabilities of caps, surface slopes, potential
off-site landfills, excavation methods, final grass covers
and long-term security measures. Each of the alternatives
will then be evaluated based on associated environmental
risks and human exposure, technological feasibility, reli-
ability, long-term maintenance and monitoring, and estimated
cost. For the purpose of analysis, 30 years was considered
the long-term period for maintenance.

At the conclusion of the alternative analysis, a best single
remediation alternative for the affected soil will be
recommended.
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All costs included in this report are in terms of June 1985
dollars.

5.1.1 Alternative 1; - Excavation and Off-Site
Landfilling

This alternative includes the excavation of 4,125 (in place)
cubic yards of affected soil, loading the material onto semi-
truck trailers, hauling to and disposing in a licensed
commercial hazardous waste landfill. The excavation was
estimated to be accomplished by a track mounted backhoe with
a 3 1/2 cubic yard bucket. It was estimated that portable
scales would be used on-site to check the axle weights and to
obtain maximum legal loads. A limited amount of water spray
was included for dust control during excavation. The soil
excavation would be accomplished to the depths and limits in
accordance with Figure 5-1.

Plastic "baggie" liners were included to ensure that none of
the load would be lost in transit. On top of the enclosed
baggie, canvas tarps were included to cover the truck trail-
ers.

The truck loads were estimated to have a payload of 22 net
tons. Truck hauling costs were estimated at $3.10 per loaded
truck mile.

Two landfills were considered for disposal - the Chemical
Waste Management Landfills in Emelle, Alabama and in Sulfur,
Louisiana. Both landfills agreed they would accept the
pesticide waste including toxaphene. The distance from
McGregor, Texas to Sulfur, Louisiana was estimated to be 394
miles one way. This distance is 199 miles closer than the
593 miles one way to Emelle, Alabama. The estimated trans-
portation savings of $617 per load more than offsets any
Louisiana disposal taxes and/or additional disposal costs at
the Sulfur site. Disposal costs were quoted at $65 per ton
(after July 1, 1985) by Chemical Waste Management. Louisiana
disposal taxes equal $10 per ton. The Superfund tax equals
$2.13 per ton.

It was estimated that three residual soil samples would be
collected twice from each of the 11 sectors and analyzed for
pesticides.

The capital costs for Alternative 1 are listed in Table 5-1.
The long-term maintenance and monitoring costs are included
in Table 5-2. Since the remediated area will be covered with
a clean soil fill, it was estimated that no land would be
held from active agricultural production. Therefore, no addi-
tional fencing will be required.
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TABLE 5-1

Capital Costs - Alternative 1

Mobilization, Demobilization,
Scales and Safety Equipment $ 9,600

Excavation and Loading Costs
4,125 c.y. @ $3.00 12,400

Truck Demurrage
253 hours @ $45.00 ' 11,400

Hauling Costs including Baggies
253 Loads @ $1300.00 329,000

Disposal Costs including Taxes
5570 tons x $77.13/ton 430,000

Residual Soil Pesticide Analyses
66 samples @ $210.00 13,900

Backfill Excavated Areas
4125 c.y. @ $4.00 16,500

Seed and Fertilize
2 Acres @ $1000.00 2,000

Subtotal $ 825,000

20% Contingency 165,000
Subtotal $ 990,000

15% Contractors Overhead & Profit 149,000
Subtotal $1,139,000

15% Engineering & Construction
Surveillance 171,000

Total Capital Cost - Alternative 1 $1,310,000
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TABLE 5-2

Long Term Maintenance and Monitoring Costs: Alternative 1

Ground Water Sampling
1 technician @ 8 hrs/yr. x $45/hr. x 3 yrs. = 1,100

Ground Water Analysis
4 samples x 3 yrs § $210 each = 2,500

Reporting
1 engineer _ 8 hrs/yr. x $45/hr. x 3 yrs. = 1,100

Total Long Term Maintenance
and Monitoring $ 4,700

say $ 5,000
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Total costs for this alternative are summarized as follows:

Total Capital Costs $1,310,000
Total Long Term Maintenance
and Monitoring Costs 5,000

Total Land Costs - -0-

Total Costs - Alternative 1 $1,315,000

*Based on the assumption that interest and inflation are
roughly equivalent.

5.1.2 Alternative 2 - Partial Consolidation, Side
Berms and Cap

This alternative includes the excavation of 1400 in place
cubic yards of affected soil from Sections 4, 5, 9, 10 and 11
and consolidating this waste under a low permeability cap.
The cap will cover Sections 1, 2, 3,6,7 and 8 as shown in
Figure 5-2. A track mounted backnoe with a 3 1/2 c.y. bucket
was used for estimating the excavation costs for the contami-
nated soil. Dump trucks will be used to transport and spread
the soil. A water spray will be used for dust control during
earthwork operations.

The consolidated waste area will be surrounded by 3 to 5 foot
compacted earthen berms and covered by a 5.5 foot thick
composite low permeability cap. The composite cap will con-
sist of six inches of topsoil, 18 inches of borrowed fill,
six inches of sand, a 30-mil HDPE geomembrane, and three feet
of recompacted clay as shown in Figure 5-3. The slope of the
cap will be 2^5 percent. The permeability of the clay layer
will be 1x10 cm/sec or less. Recent physical testing of the
on-site soils indicate that a recompacted permeability of 1 X
10 cm/sec can be achieved under laboratory conditions. This
information may be referenced in Appendix B.

Costs for seeding the cap and fencing the entire area were
included in the cost estimate. Areas which will be excavated
for consolidation will be sampled and tested for residual
pesticides. Thirty samples were estimated to be required for
this alternative. Fill required to backfill the excavated
areas, after sampling, will be borrowed from adjacent areas.
Irrigation pipe and stormwater diversion structures were also
included in the estimate.

The capital costs for Alternative 2 are listed in Table 5-3.
Long-term (30 year) maintenance and three year ground water
monitoring costs are included in Table 5-4. Less than two
acres will be taken out of agricultural use with a value of
$1200 per acre for a land cost of $2400.
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TABLE 5-3

Capital Costs - Alternative 2

Mobilization, Demobilization and Safety
Equipment • = $ 8,000

Consolidate Waste
1400 c.y. 8 $3.00/c.y. = 4,200

Regrade and Compact Site to be Capped
2500 c.y. . $2.00/c.y. = 5,000

Construct Berms
4000 c.y. @ $4.00/c.y. = 16,000

3' Clay Cap
4200 c.y. @ $4.50/c.y. = 18,900

30 mil HDPE Geomembrane
45,400 sq. ft. @ $0.45/sq. ft. = 20,400

6" Sand Drainage Layer
840 c.y. . 510.00/c.y. = 8,400

18" Cap Fill
2520 c.y. @ $3.70/c.y. = 9,300

6" Topsoil
815 c.y. 8 $6.00/c.y. = 4,900

Seed and Fertilize
7900 sq. yd. . $1.00/sq. yd. = 7,900

Fencing - 6 foot high chainlink, 3 strand
barbed wire, vehicle and pedestrian gates = 16,600

Irrigation Pipe Rental for Dust Control = 2,000

Stormwater Diversion Structures
4 @ $2500 = 10,000

Residual Soil Pesticide Analyses
30 @ $210 each = 6,300
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TABLE 5-3 (Continued)

Backfill Excavated Areas with Fill
Borrowed From Adjacent Areas and Grade Fill
1400 c.y. g $4.00/c.y. = 5,600

Subtotal $144,000

20% Contingency 29,000
Subtotal 173,000

15% Contractors Overhead & Profit 26,000
Subtotal - 199,000

20% Engineering and Construction
Surveillance 40,000

Total Capital Cost - Alternative 2 $239,000
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Total costs for this alternative are summarized as follows:

Total Capital Costs $239,000
Total Long Term Maintenance and
Monitoring Costs 157,000*
Total Land Costs - 2,400

Total Costs - Alternative 2 $398,400

say $398,000

* Based on the assumption that interest and inflation rates
. are roughly equivalent.

5.1.3 Alternative 3 - On-Site Hazardous Waste Landfill

Alternative 3 includes the excavation of 4,125 in-place cubic
yards of contaminated soil, via a 3 1/2 cu.yd. bucket track-
mounted backhoe. This waste will then be placed into a newly
constructed on-site landfill which will satisfy all current
RCRA requirements as shown in Figure 5-4. A water spray will
be used for dust control during earthwork operations.

The landfill will be an above grade landfill surrounded by
seven foot high dikes, with a minimum width of eight feet.
It will have 4:1 outside slopes and 2:1 inside slopes. The
landfill will be covered with a 5.5 foot thick composite cap
consisting of six inches of topsoil, 18 inches of fill, six
inches of sand, a 30 ml HDPE geomembrane and three feet of
recompacted clay. The clay will have a permeability of at
least 1 X 10 cm/sec. On-site soils, which will be used for
the cap, have shown through physical testing to attain
laboratory recompacted permeabilities of 1 X 10 cm/sec.
The cap will be.sloped at four percent.

The landfill will have a composite bottom liner designed and
constructed in accordance with current RCRA regulations. The
five foot bottom liner will consist of: non-woven geofabric
to prevent downward migration of the waste into the leachate
collection system, 12 inches of sand containing the primary
leachate collection pipes, a 60 ml HDPE geomembrane, 12
inches of sand containing the secondary leachate collection
pipes, another 60 ml HDPE geomembrane and three feet of
recompacted clay with at least the same permeabilities as the
clay used in the cap.

Areas with affected soil which have been excavated for dis-
posal in the new landfill will be sampled and tested for
residual pesticides. Sixty-six samples were estimated to be
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Sî ^̂ ŝ̂ ilPS^M l̂̂ -̂̂ lî l̂ ^ ^



required. The new landfill area will be surrounded by a six
foot high, chain-link, three strand barbed wire security
fence. Fill required to backfill the excavated areas was
assumed to be borrowed from adjacent areas.

The capital costs for Alternative 3 are listed in Table 5-5.
Pumps and sump pumps required by the primary and secondary
leachate collection systems and the electrical system power
feed are included in this estimate. Long term (30 year)
maintenance and five year ground water monitoring costs are
shown in Table 5-6. Approximately 1.5 acres will be taken
out of agricultural use at a cost of $1,200 per acre for a
land cost of $1,800.

Total costs for this alternative are summarized as follows:

Total Capital Costs $515,000
Total Long Term Maintenance and Monitoring 175,000
Total Land Costs 1,800

Total costs alternative 3 $691,800

say $692,000

* Based on the assumption that interest and inflation rates
are roughly equivalent.

5.1.4 Alternative 4 - Cap All Waste In-Place

Alternative 4 includes surrounding the waste area with short
dikes and capping all the waste in-place with a low perme-
ability 5.5 foot thick cap as shown in Figure 5-5. The cap
will consist of 6 inches of topsoil, 18 inches of fill, six
inches of sand, a 30 mil HDPE geomembrane and three feet of
recompacted clay. The slope of the cap will be 2.5 percent.
The permeability of the clay will be at least 1 X 10~' cm/sec
or less. Based on recent testing of on-site soils, this
permeability can be achieved. The clay will be notched into
the dike as also shown in Figure 5-5 in order to minimize the
surface area required. The adjacent sections of asphalt road
will be-broken up and left in-place.

The capital costs for Alternative 4, which also includes
seeding and fencing, are listed in Table 5-7. The long-term
(30 year) maintenance and (3 year) ground water monitoring
costs are included in Table 5-8. Less than two acres will be
taken out of agricultural use at an estimated cost of $2,400.
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TABLE 5-5

Capital Costs - Alternative 3

Mobilization, Demobilization and Safety = $ 8,000
Equipment

Unclassified Fill - Borrowed from adjacent areas
- used for berms and fill within landfill -
compacted in place
8,950 cu.yd. @ $3.70/cu.yd. - = 33,100

Excavate waste and place in landfill
4,970 cu.yd. @ $3.00/cu.yd. = 15,000

Recompacted Clay Liners - borrowed from
adjacent areas - used for top and bottom
landfill liners - 1 X 10 cm/sec
permeability
7,580 cu.yd. @ $4.50/cu.yd. = 34,100

High permeability sand drainage layers for
cap and bottom liners - from off-site
2,600 cu.yd. @ $10.00/cu.yd. = 26,000

Topsoil
561 cu.yd. @ $6.00/cu.yd. = 3,400

Seed and fertilizer
7,100 sq.yd. @ $1.00/sq.yd. = 7,100

HDPE Geomembranes
Cap - 30 Mil - 33,100 sq.ft. .
0.45/sq.ft. = 14,900

Bottom - 60 mil(2)'- 85,100 sq.ft. .
0.75/sq.ft. = 63,800

Geofabric - Needle punched - Nonwoven
5,350 sq.yd. @ $1.00/sq.yd. = 5,350
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TABLE 5-5 (continued)

Leachate Collection System includes:

Concrete manholes, 4" slotted HDPE and sump
pumps(2) = 6,000

Secondary Leachate Collection System includes:

Pump, generator, portable tank, & 3" slotted
. HDPE ; . = 2 , 4 0 0

Security Fencing - 6 ft. high chainlink,
3 strand barbed wire, vehicle and
pedestrian gates = 20,700

Residual Soil Analyses, 66 @ $210 each = 13,900

Electrical System Power Feed = 5,000

Backfill excavated areas and grade
4,970 cu.yd. @ $4.00/cu.yd. = 19,900

Drainage Ditches
excavation 450 cu.yd. @ $4.50/cu.yd. = 2,000

Leachate Collection Tank = 20,000

Force Main
740 l.f. @ $14.00/1.f. = 10,400

Subtotal $311,000

20% Contingency 62,000
Subtotal $373,000

15% Contractor's Overhead & Profit 56,000
Subtotal $429,000

20% Engineering & Construction Surveillance 86,000

Total Capital Cost - Alternative 3 $515,000
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TABLE 5-6

Long Term Maintenance and Monitoring Costs: Alternative 3

Visual inspection, benchmarks inspection and
periodic survey
1 technician . 16 hrs/yr x $45/hr x 30 yrs = $ 21,600

Maintenance (cap, monitor wells, and storm sewer)
2 workers @ 40 hrs/yr each x $25/hr x 30 yrs = 60,000

1- backhoe . 8 hrs/yr x $45/hr-x 30 yrs = 10,800

5 truckloads soil or clay x 8 cu.yd./
truckload x $5.00/cu.yd. x 30 yrs = 6,000

Mowing
2 days/year @ $600 a day x 30 years = 36,000

Seed and fertilize
1 day/year . $600/day x 30 years = 18,000

Ground water sampling
1 technician . 8 hrs/yr x $45/hr x 3 yrs = 1,100

Ground water analysis
4 samples/yr @ $210 ea. x 3 yrs = 2,500

Reporting
1 engineer @ 8 hrs/yr x $45/hr x 3 yrs = 1,100

Off-site Leachate Disposal
2 drums per year x $300 each x 30 years = 18,000

Total Long Term Maintenance and
Monitoring Costs $175,100

say $175,000
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TABLE 5-7

Capital Costs - Alternative 4

Mobilization, Demobilization and- = $ 8,000
Safety Equipment

Unclassified Fill
3,700 cu.yd. . $3.70/cu.yd. = 13,700

3' Clay Cap
7,900 cu.yd. @ $4.50/cu.yd. - ' = 35,600

30 Mil HDPE Geomembrane
70,800 sq.ft. @ $0.45/sq.ft. = 31,900

6" Sand Drainage Layer
1,300 cu.yd. @ $10.00/cu.yd. = 13,000

18" Fill
3,930 cu.yd. @ $3.70/cu.yd. = 14,500

6" Topsoil
1,300 cu.yd. 8 $6.00/cu.yd. = 7,900

Seed and fertilizer
11,600 sq.yd. @ $1.00/sq.yd. = 11,600

Fence - 6 foot high chainlink, 3 strand
barbed wire, vehicle and pedestrian gates = 16,600

Demolish Asphalt Road In-Place
2,000 sq.yd. @ $1.50/sq.yd. = 3,000

Stormwater Diversion structures
4 @ $2,500 each = 10,000

Subtotal $166,000

20% Contingency 33,000
Subtotal $199,000

15% Contractor's Overhead and Profit 30,000
Subtotal $229,000

20% Engineering & Construction Surveillance 46,000

Total Capital Cost - Alternative 4 $275,000
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TABLE 5-8

Long Term Maintenance and Monitoring Costs: Alternative 4

Visual inspection, benchmarks inspection and
periodic survey
1 technician @ 24 hrs/yr x $45/hr x 30 yrs = $ 32,400

Maintenance (cap, monitor wells)
2 workers @ 60 hrs/yr each x $25/hr x 30 yrs = 90,000

1 backhoe @ 8 hrs/yr x $45/hr-x 30 yrs = 10,800

10 truckloads soil or clay x 8 cu.yd./
truckload x $5.00/cu.yd. x 30 yrs = 12,000

Mowing
2 days/year . $600 a day x 30 years = 36,000

Seed and fertilize
1 day/year @ $600 a day x 30 years = 18,000

Ground water sampling
1 technician @ 8 hrs/yr x $45/hr x 3 years = 1,100

Ground water analysis
4 samples/year x 3 years @ $210 each = 2,500

Reporting
1 engineer . 8 hrs/yr x $45/hr x 3 years = 1,100

Total Long-Term Maintenance and
Monitoring Costs $203,900

say $204,000
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TABLE 5-10

Long Term Maintenance and Monitoring Costs: Alternative 5

Visual inspection, benchmarks inspection and
periodic survey
1 technician § 16 hrs/yr. x $45/hr x 30 yrs.. = $ 21,600

Maintenance (cap, monitor wells)
2 workers @ 40 hrs/yr each x $25/hour x 30 yrs = 60,000

1'backhoe @ 8 hrs/yr x $45/hour x 30 yrs = 10,800

8 truckloads soil or clay x 8 cu.yd./
truckload x $5.00/cu.yd. x 30 yrs = 9,600

Mowing
2 days/year @ $600 a day x 30 yrs = 36,000

Seed and fertilize
1 day/yr. . $600/day x 30 yrs = 18,000

Ground water sampling
1 technician @ 8 hrs/yr x $45/hr x 3 yrs = 1,100

Ground water analysis
4 samples/yr @ $210 ea. x 3 yrs = 2,500

Reporting
1 engineer @ 8 hrs/yr.
x $45/hr x 3 yrs = 1,100

Total Long Term Maintenance and
Monitoring Costs $160,700

say $161,000
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5 Ft. Wide Strip Of Soil Containing
'Pesticides Between I And 10ppm.-
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Various laboratory experiments [1,2,3,4,5,6] have shown that
over longer periods of time such as several months, naturally
occurring microorganisms can dechlorinate, i.e. breakdown
the pesticides found at the Area G site. The factors that
affect the growth rate and subsequent dechlorination of the
pesticides include:

1. concentration of the pesticides
2. concentration of the microbes
3. soil moisture content
4. ratio of carbon and nitrogen (C/N) in the soil
5. soil temperature
6. soil pH *

Whether there has been any significant decrease in the con-
centrated pesticide residues at the site cannot be deter-
mined, since high pesticide concentrations O1000 ppm) still
remain after 30 or more years of outdoor exposure.

It was determined during the soils investigation that the
background pesticide values ranged from 0.1 to 0.2 ppm. This
is a significant concentration decrease from prior pesticide
concentrations following application to the fields. An
investigation presently underway at the University of
Illinois [7], involves the field degradation of an unrelated
chlorinated pesticide, 2,4-D. The data has not to date been
published.

Previous investigators [8,9,10] have stated that laboratory
microbial degradation of these highly chlorinated pesticides
has not to date been proven under field conditions. How-
ever, if the factors affecting degradation were optimized,
then the maximum biological breakdown might occur. The six
factors stated previously were examined to determine those
factors that could be reliably and economically controlled
at the site.

Pesticide concentration, soil moisture content, C/N ratio,
and soil pH can be somewhat controlled by engineering design.
Microbial concentration will simply be dependent upon the
growth rate of the naturally occurring microorganisms as
affected by environmental factors and the remaining pesticide
substrate concentration. At the present time there are no
commercially available microbes capable of degrading DDT,
toxaphene, and BHC which may be purchased to seed the site
[11]. Therefore, the utilization of only natural organisms
must be made.
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The control of soil temperature at the site is simply not
economical. Obviously more pesticide breakdown will occur
during the warmer months of the year, when microbial activity
is higher.

The cost effective analysis for this alternative was based on
the following factors:

1. Discing and plowing the upper one foot soil zone to
evenly distribute the pesticides and provide for
minimum pesticide concentrations that may be
attacked by the microbes.

2. Increasing the soil moisture content during warm
dry periods by use of a sprinkler system to within
30 to 90 percent [12] of the field (water holding)
capacity of the soil.

3. Analyzing the soil carbon and nitrogen content and
adding any needed nitrogen by use of commercial
fertilizer if C/N is greater than 35.

4. Analyzing soil pH and adjusting if necessary with
lime to a range of 4 to 10. Adjusting the soil pH
is not believed to be necessary.

The 1.9 acre area containing an estimated 1600 cubic yards of
affected soil will be initially analyzed for pH and nutrient
additives. After any chemical additions have been made, the
site will be thoroughly plowed and disced to a depth of one
foot. The sprinkler system and connecting piping will be
installed. It is estimated that the NWIRP fire/water system
at the site will have sufficient pressure and capacity to
supply the sprinkler system. A simple daily timer would be
used to control the system. It will be set for small irriga-
tion applications to occur once or twice per week. This will
provide sufficient soil moisture content and prevent site
flooding and any subsequent ground water contamination.

A grass cover will be planted to help stabilize the soil
moisture content and prevent erosion.

The capital costs to affect this treatment are listed in
Table 5-11. The thirty year maintenance and monitoring
costs are listed in Table 5-12. The 1.9 acre site would be
included in the fenced area. Fencing costs have been in-
cluded in the previous alternatives. The costs to remove the
1.9 acres from active agricultural production was estimated
to roughly equal the value of the land estimated at $1,200
per acre for a total land cost of approximately $2,200.

5-26



TABLE 5-11

Capital Costs For Alternative 6
In-Situ Biological Treatment

Move 5 foot Wide Strip of Soil - 6 in. deep
from West Side of Fence and Spread
70 c.y. @ $5.00/cu.yd. $ 400

Plowing, Discing and Seeding 1.9 Acres
. at $1000/Acre - 1,900

Carbon, Nitrogen & pH Analyses
16 . $37/each 600

Lime and Fertilizer (Allowance) 400

Irrigation System, Connecting Piping, Timer,
Electric Valve Operator and Wiring 12,000

Subtotal $15,000
20% Contingency. 3,000

Subtotal $18,000
15% Contractors Overhead & Profit 3,000

Subtotal $21,000
20% Engineering Costs 4,000

Total Capital Costs $25,000
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TABLE 5-12

Long Term Maintenance and Monitoring Costs: Alternative 6

Plowing, Discing and Seeding 1.9 Acres
Every 10 years . $1000/acre $ 5,700

Carbon, Nitrogen & pH Analyses
Every 10 years @ $600 1,800

Soil. Pesticide Analyses
Every 10 years @ $840 2,500

Lime and Fertilizer
Every 10 years . $400 1,200

Irrigation System Maintenance
10% Per Year x 30 years = $1,200 x 30 = 36,000

Water & Labor Costs
$500/year x 30 years 15,000

Total Long Term Maintenance $62,200
and Monitoring Costs

say $62,000
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Total costs for this alternative are summarized as follows

Total Capital Costs $25,000
Total Long Term Maintenance
and Monitoring Costs 62,000

Total Land Costs ' 2,200

Total Costs - Alternative 6 $89,200

say $89,000

*Based on the assumption that interest and inflation are
roughly equivalent.
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5.2 Alternatives Evaluation

Each of the six alternatives will be evaluated and compared
with each other based on the following criteria:

1. technological feasibility
2. reliability
3. associated environmental and health risks
4. long-term maintenance and monitoring
5. estimated costs.

5.2.1 Technological Feasibility

Alternatives 1 through 5 (off-site commercial landfilling,
consolidation and capping, on-site RCRA landfilling, capping
in place and minimal action) were all found to be technically
feasible. That is they can all be accomplished with proven
technology that is widely available. Each of those five
alternatives will isolate the waste from the environment and
meet the Remedial Objective.

Alternative 6, biological treatment was not considered for
affected soils with pesticide concentrations greater than 10
ppm. For soils containing pesticides between one and ten ppm
in conjunction with the other alternatives, the method is
unproven under actual field conditions. Therefore,
Alternative 6 was found to have a low technological
feasibility.

5.2.2 Reliability

Alternatives one through five (off-site commercial land-
filling/ consolidation and capping, on-site RCRA landfilling,
capping in place and soil cover) were all found to be reli-
able in accomplishing the intended function. That is they
will all perform adequately over a long period of time with
routine maintenance.

Alternative 6 was found to be completely unreliable for
pesticide concentrations above 10 ppm with poor reliability
for concentrations between one and ten ppm.

5.2.3 Associated Environmental and Health Risks

Alternative 1 was found to have high environmental risks
associated with highway transportation of hazardous wastes.
The risk of an accident spilling the waste in the environment
is much higher than the risk of waste leaving the site by the
other alternatives. The risk of a highway accident involving
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injury or death with 253 truck loads of waste over such a
long haul distance is much higher than the risks of simple
human exposure by leaving the waste in place.

The human exposure risks of excavating, loading, hauling and
landfilling the waste is also much higher than the other
alternatives.

Alternative 2 (consolidation and capping) was found to have
low environmental risks. The human exposure risks associated
with consolidation of the waste was considered moderate.

The environmental risk involved with an on-site RCRA landfill
was found to be the lowest of all the alternatives. The
health exposure associated with the complete waste excavation
work in Alternative 3 however was considered moderate to
moderate plus.

Capping the waste in place (Alternative 4) was found to have
a low environmental risk and the lowest human exposure risk
since none of the waste will be excavated.

Alternative 5, soil cover, was found to have a moderately low
environmental risk when compared with the other alternatives.
A very low human exposure risk was found with no waste exca-
vation.

Since the residual affected soil would be less than 10 ppm,
Alternative 6 was found to have only slight environmental and
human exposure risks.

5.2.4 Long-Term Maintenance and Monitoring

The long-term maintenance and monitoring for each of the six
alternatives is summarized as follows:

Alternative

1. Off-site disposal

2. Consolidate and cap
3. On-Site landfill

4. Cap In Place
5. Soil Cover

6. Biological Treatment

Intensity

Low - Only pesticides below
10 ppm will remain.
Medium - Maintain partial cap.
Medium plus - Maintain RCRA
caps & pumps, and dispose of
any leachate.
High - Maintain large cap area.
Moderately high - Maintain
grass and soil cover.
Moderate - Requires plowing
and reseeding along with
residual pesticide monitoring.
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ESTIMATED COSTS

The estimated costs for each of the alternatives
summarized as follows:

are

Alternative
Capital
Costs

Long Term
Maintenance
& Monitoring

1. Off-site disposal $1,310,000
2. Consolidate and cap 239,000
3. On-Site landfill 515,000
4. Cap. In Place 275,000
5. Soil Cover 71,000
6. Biological Treatment 25,000

$ 5
157
175
204
161
62

,000
,000
,000
,000
,000
,000

-0-
2,400
1,800
2,400
2,400
2,200

$1,315,000
398,000
692,000
481,000
234,000
89,000

Total Costs are rounded to one thousand dollars.

5.2.5 Alternatives Comparison

Based on the five evaluation criteria, five alternatives
ranked in order of preference as follows:

are

First Alternative 2 - Consolidate and Cap.

Technically feasible, reliable, low environmental
risks, moderate human exposure risks, medium inten-
sity for long-term maintenance and monitoring.
Lowest total costs of the five reliable alterna-
tives.

Second Alternative 4 - Cap In Place.

Technically feasible, reliable, low environmental
risks, lowest human exposure risks, high intensity
for long-term maintenance and monitoring. Moderate
total costs of the five reliable alternatives.

Third Alternative 5 - Soil Cover.

Technically feasible, reliable, less than moderate
environmental risk, low human exposure risk, low
intensity maintenance and monitoring. Lowest
overall costs of the five reliable alternatives.

Fourth Alternative 3 - On-Site Landfill.

Technically feasible, reliable, lowest environ-
mental risks, medium to medium plus human exposure
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risks, medium plus intensity for long-term mainte-
nance and monitoring. Moderate plus total costs of
the five reliable alternatives.

Fifth Alternative 1 - Off-Site Disposal.

Technically feasible, reliable, high environmental
risks, higher human exposure and accidental injury
risks, low intensity for long term maintenance and
monitoring. Highest total costs of the five reli-
able alternatives.

Because of its unproven reliability Alternative 6 was not
ranked with the other five alternatives. This alternative
will only be considered in conjunction with the first ranked
alternative.

After the affected soils containing pesticides greater than
10 ppm have been remediated, only lesser affected soils will
remain. Those soils containing pesticides between one and
ten ppm will remain in the unexcavated portions of sectors
4,5,9,10 and 11. Those soils will be backfilled with clean
soil and seeded as part of Alternative 2. However, the
unremediated surface soils containing one to ten ppm pesti-
cides east of the site as shown in Figure 5-6 will not have
been remediated. In Section 4 of this report it was esta-
blished that remediation of soils containing pesticides below
ten ppm was not necessary to protect the environment and
minimize human exposure. The total costs associated with
Alternative 6 using unknown reliability to accomplish reme-
diation that is not needed cannot be justified.

However, the simple one time plowing of the areas to the east
and west of the site to lower the concentrations of pesti-
cides along with seeding and fertilizing to promote natural
biological degradation is reasonable and cost effective and
should be done at an estimated capital cost of $2,000. This
does not include any irrigation or long-term maintenance.
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6 - CONCLUSIONS

1. The shallow ground water at the site does not contain
detectable concentrations of pesticides and therefore is
not affected by the site.

2. Remediation of affected surface soils to a level of 10
ppm is more than adequate to protect the environment and
minimize human exposure.

3. There are an estimated total of 4125 (in place) cubic
yards of soil on-site con-tain ing 10 ppm or more of
pesticides.

4. Out of six alternatives for remediation that were
evaluated, the highest ranking alternative is Number 2
- partial consolidation and capping.

5. Plowing, fertilizing and seeding a 2 acre area east and
west of the site to promote natural biological degrada-
tion for lesser affected soils is reasonable.
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7 - RECOMMENDATIONS

Implement Remedial Alternative 2 - partial consolidation
of 1400 cubic yards of affected soil into a smaller area
of the site, constructing side berms and a low permeabi-
lity cap. The excavated areas will be backfilled with
clean soil, seeded and fertilized to prevent ponding.

Continue monitoring the shallow ground water for three
years for pesticides.

Plow, seed, and fertilize-the 2 acre area of lesser
affected soils east and west of the site.

Install a security fence around the low permeability cap
area.

Maintain partial cap to prevent release of pesticides to
the environment.
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TERMS AND SYMBOLS USED ON BORING LOGS

Sand

Sand

SAMPLER TYPES

Gravel

Peat or
Highly
Organic

SJ Clayey
Sand

Clayey
SOt

Siity
Cloy

3'f

SOIL GRAIN SIZE
U.S. STANDARD SIEVE

10 40

Tnin.
utolled
Tube

Split-
barrel

TOO

I
Auger Denison Pisron

Rock
Core

Pitcher No
Recovery

BOULDERS COBBLES
GRAVEL

COARSE FIHt

SAND

COARSE | MEDIUM FINE
SILT CLAY

76.7 19.1 4.76 2.00 0.420
SOU GRAIN SIZE IN MILLIMETERS

0.074 OOOZ

STRENGTH OF COHESIVE SOILS (1) DENSITY OF GRANULAR SOILS'W

Cons:s:ency

Undrained
Shear Strength,
Kips Per Sq Ft

Descriptive
Term

•Relative
Density. %

Very Soft less than 0.25 Very Loose less than 15

Soft 0.25io0.50 Loose 15 to 35

Firm 0.50 to 1.00 Medium D«nse 35 to 65

Stiff 1.00to2.00 Dense 65 to 85

Very Stiff 2.00 to 4.00 Very Dense greater than 85

Hard oreaier than 4.00 • .t .- j / i • • • - jEstimated (rom sampler onvmg record

' SPLIT-BARREL SAMPLER DRIVING RECORD
Blows Per Foot Description

25 25 blows drove sampler 12 inches, after initial 6 inches of seating.

50/7" 50 blows drove sampler 7 inches, after initial 6 inches of seating.

Ref/3* 50 blows drove sampler 3 inches during initial 6-inch sealing interval.

Note : To avoid carnage to sampling tools, driving U limited to 50 blows during or after seating interval.

SOIL STRUCTURE1"

Slickenslded............. Having planes of weakness that appear slick and glossy. The degree of slickensidedness depends upon

the spacing of siickensides and the ease of breaking along these planes.

Fissured Containing shrinkage or relief cracks, often filled with fine sand or silt; usuaDy more or less vertical. ,

Pocket Inclusion of material ot different texture that is smaller than the diameter of the sample.

Parting Inclusion less than 1/S inch thick extending through the sample.

Scam Inclusion 1/S inch to 3 inches thick extending through the sample. i
i

Layer Inclusion greater than 3 inches thick extending through the sample.

Laminated Soil sample composed of alternating partings or seams of different soil type.

Inlrrlayered SoD sample composed of alternating layers of different soil type.

Intermixed Soil sample composed of pockets of different so!) !ype and layered or laminated structure is not evidznt

Calcareous Having appreciable quantities of carbonate.

REFERENCES :
(1) ASTM D 2188
(2) ASCE Manual 56 (1976)

Information on each boring log it o compSa:ion of subturioce conoiooru and so- or rock
clotsificotiont obtained from the field ot wtD at from laboratory irsiing of iomptrs. S'roio hour been
interpreted by commonly accepted procedure*. The ttrotum Itnet on the fogs maybt transitional and
cppronmmr in nature. Water level meotuiementt tejer only to inosr oOMrrwd or the times and placet
in«'iroi»_ and mcv lory u.i':h r:m4> o—iioo< tcnc':lion O' construction octr,ily.



Environmental Resources Munuqemeni Drilling Log
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0.0-5.0

5.0-10.0

10.0-12.C

12.0-12.;
12.5-18.0

18.0-18.;
18.5-21.C

Description/Soil Classification
(Color, Texture. Structures)

Very dark brown to black clay with a trace of silt,
dry, very- stiff

Light tan calcareous si l ty clay, common zones of
calcium carbonate (20%, up to 40mm in diameter),
dry, loose (Cal iche)

Light gray and tan fine to medium crystalline sparite
(Limestone)

Tan and gray sandy si l t (sand is fine), common iron
"\ staining (20%), dry, firm
Same as 10.0' to 12.0'

Driller reports soft zone (possibly the same as
"\12.01 to 12.5')
Same as 10.0' to 12.0'

See comments oh Page 2 of 2
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Environmental R ces Management Drilling Log
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Notes

Descnption/Soil Classification
(Color. Texture, Structures)

PROTECTIVE CASING CONSTRUCTION:
1. After samples were collected, a 6" diameter pro-

tective casing was installed, to a depth of 10',
to insure that no pesticides contaminated the
newly encountered sediment. This was done by:
(1) Auger ing an 8" diameter hole down to 10'
(2) Installing a 10'. section of 6" diameter SCH

40 PVC pipe and forcing that pipe into the
floor of the hole, and

(3) Grouting the annulus between the hole and the
outside of the PVC pipe.

2. Wells were installed 24 hours later by drilling
through the center of the 6" diameter PVC pro-
tective casing.

WELL CONSTRUCTION:
1. SCH 40 PVC threaded pipe and thread-on caps were

used for well construction.

2. 10', .010" SCH 40 PVC Screen (11.0' to 21.0').

3. 12', SCH 40 PVC Riser which stubs-out 1.01 above
the ground surface.

4. Cement/Bentonite mix 0

5. Bentonite seal 7 - 5 " to

6. Sand pack 8.5' to 21.0'

to 7.5' .

8.5 ' .

*

7' A portland cement concrete base was installed
around the well at. the ground surface.

8. An outer casing was installed with a locking cap.
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Description/Soil Classification
(Color, Texture. Structures)

SEE DESCRIPTION MW-1 (0)
_.

WELL CONSTRUCTION:
1. SCH 40 PVC threaded pipe and thread-on caps were

used for well construction.

2. 4 ' , .010" SCH 40 PVC screen (5.01 to 9.0')

3. 6 ' , SCH 40 PVC Riser which stubs-out 1.0' above
the ground surface.

4. Cement/Bentoni te mix 0-3*0' .

5. Bentonite Seal 3.0' to 4.0 ' .

6. Sand pack 4.0' to 9*0 ' .

7. A Portland cement concrete base was installed
around the well at the ground surface.

8. An outer casing was installed with a locking cap.

j
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Envir mtal Resources Management Drilling Log
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12.0-18.5

18.5-19.0
19.0-20.0

Description/Soil Classification
(Color, Texture. Structures)

Very dark brown to black clay, slightly moist, very
sti f f

Light tan, beige and white silty clay, with a trace
of fine sand, common calcium carbonate zones (2Q%t
up to 20mm in diameter), dry, loose (Caliche)

Light gray and tan fine to medium crystall ine
sparite (Limestone)

vDriller reports soft zone, pcobably sandy s i l t
Same as 7.0' to. 8. 6'

\Dril ler reports soft zone, probably sandy s i l t
Same as 7.0' to 8.6'

Driller reports soft zone, probably sandy s i l t
Same as 7.0' to 8.6'

/Tan and gray sandy si lt (sand is fine) common iron
staining (15%), dry, 'loose

Same as 7.0' to B.61

See comments on Page 2 of 2
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Descnption/Soi! Classification
(Color. Texture. Structures)

PROTECTIVE CASING CONSTRUCTION

1. After samples were collected, a 6" diameter pro-
tective casing was installed, to a depth of 7 ' ,
to insure that no pesticides contaminated the
newly encountered sediment. This was done by:
(1) Augering an 8" diameter hole down to 7'.
(2) Installing a 7* section of 6" diameter SCH

40 PVC pipe and forcing that pipe into the
floor of the hole, and

(3) Grouting the annulus between the hole and the
outside of the PVC pipe.

2. Wells were installed 24 hours later by drilling
through the center of the 6" diameter PVC pro-
tective casing.

WELL CONSTRUCTION

1. SCH 40 PVC threaded pipe and thread-on caps were
used for well construct ion.

2. 10', .010" SCH 40 PVC screen (10.0'-20.0' )

3. 11', SCH 40 PVC Riser which stubs-out 1.0' above
the ground surface.

4. Cement/Bentonite mix 0 to 8.0'.

5. Bentonite seal 8.0' to 9.0'.

6. Sand pack 9.0' to 20.0'

7. A portland cement concrete base was installed
around the well at the ground surface.

8. An outer casing was installed with a locking cap.
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(Color. Texture. Structures)

SEE DESCRIPTION MW-2 (D)

WELL CONSTRUCTION:

1. SCH 40 PVC threaded pipe and thread-on caps were
used for well construction.

2. 3,'5',.010" SCH 40 PVC screen (5.0' to 8.5 ' ) .

3. 6 ' , SCH 40 PVC riser which stubs-out 1' above
ground surface.

4. Cement/Bentonite mix 0 to 3.0'.

5. Bentonite seal 3 -0 ' to 4.0'.

6. Sand pack 4.0' to 8.5' .

7. A portland cement concrete base was installed
around the well at the ground surface.

8. An outer casing was intalled wi th a locking cap.
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Description/Soil Classification
(Color. Texture. Structures)

Very dark brown to black clay with a trace of silt,
infrequent calcium carbonate pebbles (<V%, up to
4mm in diameter), dry, firm-

Light tan to beige si l ty clay with common calcium
carbonate pebbles (40%, up to 10mm in diameter)

"\ dry, loose (Caliche)
Light gray fine to medium crystalline sparite

(Limestone)
Dril ler reports soft material present
Same as 5.5' to 7 .5 '

See comments on Page 2 of 2
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Description/Soil Classification
(Color. Texture. Structures)

PROTECTIVE CASING CONSTRUCTION:

1. After samples were collected, a 6" diameter pro-
tective casing was installed, to a depth of 5-5',
to insure that no pesticides contaminated the
newly encountered sediment. This was done by:
(1) Auger ing an 8" diameter hole down to 5.5', .
(2) Installing a 5.5' section of 6" diameter

SCH 40 PVC pipe and forcing that pipe into
the floor of the hole, and

(3) Grouting the annulus between the hole and
the outside of the PVC pipe.

2. Wells were installed 24 hours later by drilling
through the center of the 6" diameter PVC pro-
tective casing.

WELL CONSTRUCTION:

1. SCH 40 PVC threaded pipe and thread-on caps were
used for well construction.

2. 4' , .010" SCH 40 PVC screen (6.0' to 10.0').

3. 7', SCH 40 PVC riser which stubs-out 1' above
the ground surface.

4. Cement/Bentonite mix 0

5. Bentonite seal 4.0' to

to 4.0'.

s.o:
6. Sand pack 5.0' to 10.0!

7. A portland cement concrete base was installed
around the well at the ground surface.

8. An outer casing was installed with a locking cap.
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Description/Soil Classification
(Color. Texture. Structures)

SEE DESCRIPTION MW-1 (D)

WELL CONSTRUCTION:

1. SCH 40 PVC threaded pipe and thread-on caps were
used for well construction.

2. 2 ' , .010" SCH 40 PVC screen 3 - 0 ' to 5.0'.

3 k1 SCH UO PVC riser which stubs-out 1 ' above

the ground surface.

4. Cement/Bentonite mix 0 to 1.0'.

5. Bentonite seal 1.0' to 2.0'.

6. Sand pack 2.0' to 5.0' .

7. A portland cement concrete base was installed
around the well at the ground surface.

8. An outer casing was installed wi th a locking cap.
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Professional Service Industries, Inc.
National Soil Services Division

March 18, 1985
Report No. 286-55028

ERM Southwest, Inc.
8989 Westheimer, Suite 111
Houston, Texas 77063

Attention: Mr. Guy Swinford

LABORATORY TEST RESULTS
PERMEABILITY TEST ON COMPACTED SAMPLES

Gentlemen:

We are pleased to submit the laboratory test results conducted

on the sample provided by ERM. The testing was authorized by Mr. G.

Swinford on February 28, 1985.

The soil provided has the following physical properties:

Atterberg Limits; Liquid Limit = 58

Plastic Limit= 29

Plasticity Index = 29

% Passing #200 Sieve = 92

Classification: Dark Brown Clay (CH)

In addition to physical classification, the soil optimum moisture

density relationship was determined and is reported by the accompanying

Plate. It was also requested that the permeability of the soil be de-

termined for a condition defined by a compacted dry density greater than

95% and less than 1002 of Standard Proctor; and with moisture contents

1714 Memorial Drive • Houston. TX 77007 • Phone: 713/224-2047



Professional Service Industries

ranging from 0 to +4% of optimum moisture content. The results of the

permeability test is as follows:

Coefficient of permeability = 2.8 x 10~* cm/sec

If you have any questions, please call.

Very truly yours,

NATIONAL SOIL SERVICES DIVISION

Ron H. Pitts, P.E.,
Project Engineer

RHP:ig
Copies submitted: 3
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Waste Reclassif ication and Closure
Area F Impoundments
Final Submittal
Naval Weapons Industrial
Reserve Plant
McGregor, Texas

Southern Division
Naval Facilities Engineering Command
2144 Melbourne Street
P.O. Box 10068
Charleston, South Carolina 29411

Contract No. N62467-81-R-0992
Modification P-OO001
June 1984

SHANNON & WILSON, INC. J-I04-02



CONSULTANTS

William L. Shannon. P.E.
Stanley 0. Wilson. P.E.

SHANNON & WILSON, INC.
Geotechnical Consultants

Suite 276 • 11500 Olive Boulevard • St. Louis, Missouri 63141-7126 • Telephone (314) 872-8170

June 13, 1984 Contract No. N62467-81-R-0992
Modification P-00001

J-104-02

Commanding Officer
Southern Division
Naval Facilities Engineering Command
P. O. Box 10068
2144 Melbourne Street
Charleston, South Carolina 29411

WASTE RECLASSIFICATION AND CLOSURE
AREA F IMPOUNDMENTS - FINAL SUBMITTAL
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

MCGREGOR, TEXAS

Gentlemen:

Submitted herewith is our final report regarding

reclassification of waste and closure of three surface

impoundments within Area F of the Naval Weapons Industrial

Reserve Plant near McGregor, Texas. This report is in partial

fulfillment of Phase II of the above referenced contract and

subsequent modification P-00001.

This report contains a brief summary of work accomplished

prior to this effort, a discussion of requirements and history

of this phase of the work, and detailed data regarding closure

and reclassification of waste including numerous reports and

pertinent correspondence to regulatory agencies.

M. Mike Allzadeh, P.E.
Senior Vice President and
Central Regional Director

J. Ronald Salley, P.E.
Vice President

Christopher B. Groves, P.E.
Associate

Seattle • Portland • Spokane * Fairbanks • Anchorage • St. Louis



Southern Division
Naval Facilities Engineering Command
June 13, 1984
Page 2

Our study is complete with submittal of this report. It

was our pleasure to work with you on this project. We

appreciate your confidence in our firm and look forward to

assisting you with other projects in the future.

Very truly yours,

SHANNON & WILSON, INC.

Ronald M. Eckelkamp, P.E.
Senior Principal Engineer

J. Ronald Salley, P.E.
Vice President

RME/ch

Copies submitted:
SOUTHNAVFACENGCOM (4)
NAVFACENGCOM (3)
NEESA (3)
NWIRP MCGREGOR (4)
NAVAIRSYSCOM (4)
LANTNAVFACENGCOM (1)
PACNAVFACENGCOM (1)
NORTHWAVFACENGCOM ( 1 )
CHESNAVFACENGCOM (1)
WESTNAVFACENGCOM (1)
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1.0 EXECUTIVE SUMMARY

Previous studies indicated that seepage from three surface

impoundments on the west side of Area F of the Naval Weapons

Industrial Reserve Plant in McGregor, Texas, was degrading the

quality of the near-surface groundwater. The decision was made

to close the impoundments and remove the waste to the satisfac-

tion of appropriate govermental agencies.

Waste was removed from the impoundments between January 25

and July 12, 1983, in accordance with a closure plan submitted

to the Texas Department of Water Resources. The bottoms of the

impoundments were subsequently observed .by a representative of

the Texas Department of Water Resources and permission was

given to backfill the impoundments. Backfilling was completed

in the fall of 1983 and a certification of closure letter

issued in January 1984.

Excavated waste from the impoundments was removed to Area S

of the facility. Area S is a permitted thermal treatment area

for explosive and reactive waste generated at the site.

Testing of control samples and samples from Area S by the U.S.

Bureau of Mines and other laboratories indicated that the waste

in Area S contained less than 15 percent triaminotrinitro-

benzene (TATB) and further, that waste with less than 15

percent TATB did not possess the characteristic (reactivity) of

a hazardous waste.

Based on the reactivity test data and information furnished

to the Texas Department of Water Resources by Hercules, Inc.

concerning construction of Area S, the Texas Department of

Water Resources determined that the waste from these impound-

ments was nonhazardous and, hence, disposal has recently been

approved in a newly developed Class II landfill within Area S.

-1-



2.0 STUDY OBJECTIVES

Previous studies by Shannon & Wilson, Inc. indicated

contamination of wells downgradient of the west surface

impoundments of Area F.1 The total organic halogen content

parameter of the wells indicated a statistically significant

increase.

Based on data generated during the referenced study, the

decision was made by others to affect closure of the impound-

ments. Shannon & Wilson, Inc. was assigned with two objec-

tives, certification of closure and preparation of a delisting

petition. A brief description of the requirements of each are

given below. The individual tasks are discussed in more detail

in Sections 4.0 and 5.0.

2.1 Delisting Petition

Shannon & Wilson, Inc. was to develop the necessary engi-

neering documentation for a petition to request the delisting

of the subject hazardous waste. It was to include all sam-

pling, testing, documentation and reporting as outlined by 40

CFR Part 261 and applicable state regulatory requirements.

2.2 Closure

Shannon & Wilson, Inc. was also tasked with the certifica-

tion of closure of the surface impoundments. This included

liaison with the Texas Department of Water Resources (TDWR),

EPA Region VI, and local regulatory officials. The project

involved, at a minimum, the development of a sampling plan,

closure plan, post closure plan, and technical advice to

Hercules Inc. during excavation. Shannon & Wilson, Inc. was to

consult with Hercules Inc. to verify that the removal and

lMGroundwater Quality Assessment Area F Final Submittal
Naval Weapons Industrial Reserve Plant, McGregor, Texas,"
Shannon & Wilson, Inc. report to Southern Division Naval
Facilities Engineering Company, Report J-104, February 1983.
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storage procedures satisfied the requirements of state and

federal regulations. Finally, Shannon & Wilson, Inc. was to

develop a summary report for the delisting and closure activi-

ties including photographs, data collection, descriptive

documentation, and recommendations.
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3.0 ' PROJECT SYNOPSIS

3.1 Assessment Survey

An assessment to determine past hazardous materials

management operations was conducted at the Naval Weapons

Industrial Reserve Plant (NWIRP) near McGregor, Texas in

^1981.^ individual areas were studied and significant find-

ings, conclusions, and recommendations were given. The site

and Area F are located as shown on Figures 3.1, 3.2, and 3.3;

an aerial photograph of the impoundments is shown on Figure

3.4. Among other conclusions, it was stated that within Area F

there was a potential for surface water and shallow groundwater

contamination from wastewater discharged into three wastewater

surface impoundments (ponds) on the west side of the area.

The wastewater is from the manufacture of triaminotrinitro-

benzene (TATB) which is considered an explosive. Subsequently,

a groundwater quality assessment study was authorized to

determine the effect of the ponds and to satisfy requirements

of TDWR and the Federal Resource Conservation and Recovery Act

(RCRA) as managed by EPA.

.3.2 Groundwater Quality Assessment

A groundwater monitoring well system was planned and there-

after installed in November 1982. Details concerning the

system and its findings are given in a report prepared by

Shannon & Wilson, Inc.1 The purpose of the well system was

to determine if the west impoundments were leaking into the

groundwater as well as to provide background data for two

impoundments on the east side of Area F. The east impoundments

2 "Navy Assessment and Control of Installation Pollu-
tants, Initial Assessment Study of the Naval Weapons Industrial
Reserve Plant, McGregor, Texas, Draft Report". Envirodyne
Engineers, Inc. report to Naval Energy and Environmental
Support Activity, September 1981.
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were not used for storage of the hazardous waste, but since

they possibly could have been used in the future, background

data were collected.

Sampling of water within the wells was accomplished on a

quarterly basis for a year to determine groundwater quality and

measure groundwater parameters in accordance with the RCRA

regulations then in effect. Results of analyses were submitted

to appropriate governmental agencies.

Analyses of the first year's data indicate there was a

significant possibility that the groundwater downgradient of

the west impoundments was degraded. Continued operations of

the impoundments would have subjected them to a semi-annual

monitoring. In accordance with RCRA regulations which took

effect January 26, 1983, additional monitoring and testing in

the form of compliance monitoring and possibly corrective

action would have been required as a response to finding a

significant indication of contamination. These would have been

expensive. It was considered more cost effective to close the

ponds and develop a new wastewater treatment process.

3.3 Impoundment Closure and Waste Classification

The facility operator, Hercules Inc., submitted a closure

request to TDWR for the three west impoundments of Area F. The

plan was approved and then developed in greater detail by

Shannon & Wilson, Inc. Closure efforts commenced in January

1983. The closure plan was modified and revised as necessary

to meet changing field and agency requirements. Waste removal

to Area S, a permitted thermal treatment area for propellant,

was completed in the summer of 1983. Backfilling was completed

in the fall of 1983 and a certification of closure letter

issued in January 1984.

The waste removed from the impoundments is listed in the

RCRA regulations as a K044 hazardous waste which is source

specific. However, it was the opinion of those involved with

the manufacturing process that the concentration of TATB in the
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impoundments did not constitute a hazardous waste. Therefore,

efforts were undertaken to demonstrate that the waste in the

impoundments was nonhazardous.

Concentrations of TATB appeared to exist at the flume

discharge into the basins, but elsewhere the percentage and/or

occurrence of TATB appeared to be minor. A test program was

developed to determine if sediment contaminated with as much as

15 percent TATB was reactive. (Infrared scans of waste exca-

vated from the impoundments indicated TATB contents of less

than 15 percent.) Mixtures of soil containing 1, 8, and 15

percent TATB were sent to laboratories to test the reactivity

of this material in accordance with Title 40 CFR Part 261.23(a).

Test data indicated that a mixture of sediment with 15

percent or less TATB is nonreactive. Further, tests of

impoundment waste stored in Area S indicated contamination

levels less than 15 percent. Based on the above information

and other legal considerations, TDWR considers the waste to be

a nonhazardous waste which may be landfilled in Area S.

According to TDWR, the design of a proposed Class II landfill

within Area S is compatible with the waste characteristics of

TATB.

Since the east impoundments are not used to store or treat

hazardous waste, but were merely listed and monitored in the

event they would be used in the future, they were deleted from

the facility Part A permit by a modification request.
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4.0 CLOSURE EFFORTS

4.1 Chronology

Closure efforts were, initiated by Hercules Inc. through a

closure request and amended closure plan dated October 25,

1982. The plan was sent to TDWR with the knowledge and

approval of the Southern Division Naval Facilities Engineering

Command (NAVY). Closure was authorized by Mr. Henry Davis,

Executive Director of TDWR, by correspondence of November 23,

1982. A more detailed closure plan was submitted to TDWR by

Shannon & Wilson, Inc. in a letter dated January 18, 1983.^

This plan as well as the initial closure request and subsequent

approval by TDWR are given in Appendix I.

Removal of waste sediments commenced January 25, 1982, and

continued, intermittently through July 12, 1983. Periodic

delays were experienced because of adverse weather conditions

and experimentation with removal methods. The initial closure

plan was superseded by a Revised Closure plan issued on

June 21, 1983. The revised plan was based on procedures

developed during the early stages of closure and is shown in

Appendix II. A proposed alternate to the initial plan dated

March 22, 1983, was not implemented but is shown herein as

Appendix III5.

After removal of waste sediments, the impoundments were

determined to be clean and were backfilled. Certification of

closure was issued by Shannon & Wilson, Inc. to TDWR by

correspondence of January 25, 1984 and is reproduced herein

as Appendix IV. Photographs of the impoundments prior to

removal of the waste are shown on Figures 4-1 and 4-2.

'̂'Closure Plan, NWIRP-McGregor, Texas." Shannon &
Wilson, Inc. correspondence to TDWR, January 18, 1983.

^"Revised Closure Plan, Three Hazardous Waste Surface
Impoundments, NWIRP-McGregor, Texas." Shannon & Wilson, Inc.
correspondence to TDWR, January 21, 1983.

5"Proposed Alternate to Closure Plan Procedure, NWIRP-
McGregor, Texas." Shannon & Wilson, Inc. report to TDWR,
March 22, 1983.

- 11 -



4.2 Closure Plan

4.2.1 Plan of January 18, 1983. This closure plan was pre-

pared to amplify the closure plan outline submitted by Hercules

Inc. to TDWR. A seven-phase approach was proposed as follows:

I. Decontamination of flumes and removal and decon-

tamination of impoundment piping;

II. Removal of impoundment wastewater;

III. Removal and disposal of waste TATB;

IV. Sampling the remaining non-TATB sediment waste

(which was below the TATB), testing for reactivi-

ty, and preparation of a delisting petition;

V. Removal of sediment waste to temporary storage

pending a decision on the delisting petition;

IV. Backfilling of the impoundments; and

VII. Disposal of the non-TATB sediment based on the

outcome of the delisting petition.

The phased approach was developed based on visual observa-

tion of impoundment conditions prior to drainage. A complete

assessment was not possible until the impoundments were

drained. It was assumed that the waste TATB in the base of the
/

impoundment was similar to that exposed on its banks; that is,

a thin layer of sediment contaminated with TATB underlain by

the sand liner. It was believed that once the TATB was

removed, the remaining sediment in the form of the sand liner

could be sampled and tested to demonstrate that it was nonreac-

tive and, hence, not a hazardous waste. The sediment was to be

stored temporarily on site pending the outcome of the delisting

petition.

4.2.2 Plan of March 22, 1983. Phases I and II of the

closure plan were completed and Phase III was underway by early

March 1983. Since the impoundments were drained, it was,possi-

ble to obtain small quantities of the TATB sediment and the

6"dosure of Area F, West Surface Impoundments, NWIRP-
McGregor, Texas." Shannon & Wilson, Inc. report to TDWR,
January 25, 1984.
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underlying sand liner. Observation of samples indicated a

clear delineation between TATB and the sand liner. Further,

flame and impact sensitivity tests on the sand did not indicate

a positive response.

Based on these data, an alternate to the closure plan was

developed. The difference between this and the initial plan

was that, under this plan, the sand sediment would remain in

place in the impoundments until reactivity tests could be

completed. If the tests, in conjunction with infrared scans

and leachate tests, demonstrated the sand to be nonreactive, it

was proposed that the sediment be downgraded from a Class I

Hazardous Waste. The sand would then be left in place and

covered during backfilling of the impoundments.

4.2.3 Plan of June 21, 1983. The procedures given in the

closure plans of January and March 1983 were discarded in favor

of the revised closure plan of June 21, 1983. The revised plan

was necessitated by field conditions. Excavation of waste

sediments indicated that sediment was occasionally intermixed

with the underlying sand liner which was previously thought to

be uncontaminated. As a result, the closure plan was changed

to a six-phase program. Phases III and IV of the initial

closure plan were incorporated into Phase III of the revised

closure plan; otherwise, the proposed program was about the

same. Field conditions required that the TATB and underlying

sand liner be removed together. All the excavated material was

removed to the Area S thermal treatment area. Greater detail

and definition were given to several phases in the Revised

Closure Plan. The six-phase program included the following:

I. Decontamination of flumes and removal and decon-

tamination of impoundment piping;

II. Removal of impoundment wastewater;

III. Removal and disposal of waste TATB and underlying

sand liner;

IV. Sampling of disposed sand liner and sediment

waste, and testing for reactivity;
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V. Backfilling of the impoundments; and

VI. Sampling and testing of burned waste.

A copy of the plan is given in Appendix II.

The removal, testing, and treatment of impoundment sedi-

ments was accomplished in general accordance with the given

plan with the exception noted in Section 4.3

4.3 Impoundment Waste Removal

Excavation and removal of impoundment sediment were accom-

plished in accordance with procedures given in the revised

closure plan. Prior to using a rubber tired front-end loader,

attempts were made to excavate the TATB by hand excavation and

also with a Gradall, but these methods proved ineffective.

Excavation of the impoundments and removal of the waste was

accomplished by Hercules Inc. employees. Day-to-day activities

and project safety were the responsibility of Hercules Inc.

4.3.1 Excavation. Excavation was accomplished with a

rubber tired front-end loader as shown in the photograph on

Figure 4-3. The material from the north and middle impound-

ments was removed in two layers. To the extent possible, the

end loader excavated the top layer of heavily contaminated TATB

and then excavated the sand liner to the top of lime rock.

Because of the extent of contamination in the south impound-

ment, the TATB and sand were removed as one layer.

4.3.2 Disposal. The excavated material was hauled from the

site by dump truck to the Area S thermal treatment area for

processing as discussed in a subsequent section. Spillage and

contamination during the removal process was prevented by

lining the bed of the dump trucks with polyethylene sheeting.

The exteriors of the trucks were washed prior to leaving the

impoundments or Area S burn pit if exterior contamination

occurred.

The excavated materials were end-dumped on the west

side of the Area S thermal treatment area in three areas. The

top layer of sediment and the underlying sand from the
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northernmost impoundments were deposited in their own area,

while the south impoundment waste was deposited in another

area. A total of about 1400 cubic yards of sediment was

deposited in Area S. An aerial photograph of the Area S

disposal area prior to waste disposal is shown on Figure 4-4.

4.3.3 Processing. TATB will burn if subjected to a high

temperature and/or initiating source. As part of the closure

plan, sediments contaminated heavily with TATB such as from the

south impoundment were to be mixed with fuel oil or other

materials to initiate buring of the TATB in Area S. Area S is

listed as a thermal treatment area for propellant and explo-

sive contaminated waste in the Texas. Department of Water

Resources Permit Application for Industrial Solid Waste

Storage/Processing Disposal Facility, Part A - Facility

Background Information submitted to TDWR by Hercules Inc. The

facility has EPA, TSD Facility Number TXD000453399 and TDWR

generator registration Number 30056. The Texas Air Board was

contacted and permitted open burning of this material.

Several trial burns were conducted but the test data showed

no significant decrease in TATB concentrations after burning.

Additional test burns were unnecessary as it was later deter-

mined that waste containing less than 15 percent .TATB is

nonreactive. Further, the waste sediment does not meet the

definition of a hazardous waste and hence was classified by

TDWR for final disposal in a newly created Class II landfill

within Area S.

4.4 Backfilling and Final Closure

The bases of the impoundments were observed by representa-

tives of TDWR, Hercules Inc. and Shannon & Wilson, Inc. on

July 12, 1983. At that time, the impoundments were determined

to be clean and permission was given to commence backfilling.

Photographs of the cleaned impoundments are shown on Figures

4-5 and 4-6. A memo from TDWR dated August 9, 1983, and given

herein as Attachment 5 of Appendix IV states, "Clean-up
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operations appear to have been satisfactory and the impound-

ments free from contaminated material".

Backfilling was accomplished by Hercules Inc. in accordance

with Phase VI requirements of the final closure plan. Back-

filling was completed during the last week of October 1983.

The backfilled impoundments were again observed by a represen-

tative of TDWR, Hercules Inc., and Shannon & Wilson, Inc. on

November 14, 1983. The impoundments were determined to be

properly closed. A memo to this effect is enclosed as Attach-

ment 6 of Appendix IV. Photographs of the backfilled impound-

ments are shown on Figures 4-7 and 4-8.

4.5 Certification of Closure

Shannon & Wilson, Inc. issued certification of closure for

the west surface impoundments of Area F on January 25,

1984. A copy is included herein as Appendix IV. As stated

in the correspondence, the term "certification" is a profes-

sional opinion as defined in the Federal Register, Vol. 47,

No. 143; Monday, July 26, 1982, page 32349, 40 CFR Part

260.10. It was submitted as required by Section 335.216 of the

Texas Administrative Code and as set forth by the Texas Water

Development Board in Industrial Solid Waste Rules.
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View to northeast of south impoundment prior
to complete drainage.

Pumping of contaminated water from impoundment.
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North impoundment looking north prior to removal
of waste and sand liner.

North end of north impoundment looking west.
Note stratification of waste and underlying
sand liner.
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Excavation of waste from north impoundment

Excavation of waste from north impoundment
prior to excavation of sand liner.
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Aerial view of Area S looking west prior to waste disposal,



Base of north impoundment after waste and sand
liner removal looking to flume entry at south-
east corner.

Base of north impoundment after waste and sand
liner removal looking south.

-21-

FIG. 4-5



Base of middle impoundment after removal of
waste and sand liner. View from southwestern
corner looking east-northeast.

Base of south impoundment after removal of waste
and sand liner. Water in impoundment is rain-
water. View from south bank looking northeast.
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Backfilled south and middle impoundment,
south impoundment looking northeast.

View from southwest corner of



Backfilled south impoundment. View from northeast
corner looking southwest.

Backfilled north impoundment,
looking northwest.

View from southeast
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5.0 IMPOUNDMENT WASTE RECLASSIFICATION

5.1 Alternatives to Reclassification of Waste

If the excavated waste from the impoundment had not been

reclassified as nonhazardous by TDWR, it would have been

necessary to dispose of the waste as a hazardous material. A

number of options were available, all of which would have been

expensive. Also, available technology was unproven when

applied to an explosive. Still other methods would not have

destroyed the waste and would have had an associated continued

liability. The methods among others included:
0 open burning;
0 incineration;
0 removal in barrels to a hazardous waste landfill;
0 separation by centrifuge or other methods; and
0 chemical or biological stabilization.

Ultimately, with the downgrading of the waste to a non-

hazardous waste, it was considered to be more beneficial to

permanently dispose of the waste in a newly created Class II

landfill in Area S rather than send it to an off site land-

fill. The City of Waco, Texas, has a landfill licensed to

accept Class II waste, however, if the waste were sent to the

Waco landfill, the NAVY and Hercules Inc. as owner and

operator, respectively, could be subject to future liability in

the event problems developed due to operation and/or main-

tenance of the landfill or if more restrictive, retroactive

government regulations were promulgated. The NAVY and Hercules

Inc. are in a better position to handle potential problems with

maintenance or governmental regulation by landfilling at the

Area S site.

5.2 Methods for Reclassification

5.2.1 Delisting. The State of Texas generally has authori-

ty for its hazardous waste managment program. However, at the

time this work was accomplished, it did not have authority to
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exclude hazardous wastes as defined in 40 CFR Part 261 Subpart

D. Rather, EPA Region VI has jurisdiction in these matters.

The waste in the impoundments has a K044 classification (waste-

water treatment sludges from the manufacture and processing of

explosives) and is listed because of its potential reactivity.

Procedures and requirements for delisting are given in

40 CFR Parts 260.20 and 260.22. These regulations cross refer-

ence several other regulations, one of the more important of

which states, "...the petitioner must show that demonstration

samples of the waste do not exhibit the relevant characteris-

tics defined in 261.21, 261.22, 261.23 or 261.24 using any

applicable test methods prescribed therein." Since the waste

is listed as a reactive material, the waste only needs to be

tested for the characteristics defined in 261.23.

The above information was determined through conversa-

tions with Messrs. Sproat and Morse of EPA in Washington, DC,

Mr. Wil Focht of EPA Region VI in Dallas, Texas, and Mr. Dick

Martin of TDWR; a review of applicable state and federal regu-

lations; and a review of delisting petitions submitted to EPA.

5.2.2 Downgrading. Texas Department of Water Resources

determined that the waste in Area S was not hazardous because

it no longer displayed the characteristics of hazardous waste

as a mixture with nonhazardous waste. A letter dated February

16, 1984, from Mr. Gary Schroeder of TDWR given herein as

Attachment V authorizes final disposal of the waste in a Class

II landfill. TDWR made this assessment in accordance with

40/CFR Part 261.3(a) (2) (iii).

5.3 Reactivity Testing

The TATB waste was demonstrated to be nonreactive on the

basis of flame ignition and impact sensitivity tests performed

by Hercules Inc., but a more sophisticated program was required

to establish that the waste was nonreactive. To this end, a

program was developed to determine the point at which a mixture

of TATB and soil became reactive. Field tests performed by
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Hercules Inc. indicated that TATB levels in the waste were less

than 15 percent. Additional data relative to the reactivity

testing program is given in a report submitted to TDWR7 and

reproduced herein as Appendix VI.

5.3.1 Test Program. Few test protocols are available for

determination of reactivity, particularly the explosivity of a

material. Therefore, the EPA and US Bureau of Mines were con-

tacted and acceptable test methods were developed. The latter

agency was included since it is under contract to EPA to devel-

op the explosivity guidelines pertaining to a reactive waste.

US Bureau of Mines was retained to test for character-

istics defined by 40 CFR 261.23(a)(6) and (7) which deal with

explosivity. Other tests were performed by General Engineering

Laboratories of Charleston, South Carolina. Samples of soil

containing 1, 8, and 15 percent were tested.

5.3.2 Test Data. Tests performed by both the US Bureau of

Mines and General Engineering Laboratories did not indicate a

reactive material. Test results are given on Attachments 4 and

5 of Appendix VI.

5.3.3 Conclusions of Tests. Based on data generated during

the reactivity tests, it is our conclusion that mixtures of

soil containing less than 15 percent TATB are nonreactive. The

tests performed by General Engineering Laboratories and the US

Bureau of Mines did not indicate any positive response.

Further, for the characteristics tested by the US Bureau of

Mines, they state: "It is concluded that the soil contaminated

with up to 15 percent TATB does not exhibit the properties

described in 40 CFR 261.23(a)(6) and (7) as contributing to the

characteristic of reactivity, according to the test and cri-

teria which we recommended to EPA for that purpose." Further,

since the mixture of TATB and soil is not a forbidden explosive

as defined in 49 CFR 173.51 or a Class A explosive as defined

^"Reactivity Testing, TATB and Soil Mixture, NWIRP-
McGregor, Texas." Shannon & Wilson, Inc. report to TDWR, dated
April 2, 1984.
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in 49 CFR 173.53 or a Class B explosive as defined in 49 CFR

173.88, it is our opinion that soil contaminated with 15 per-

cent or less TATB is nonreactive.

5.4 Impoundment Waste Status

The 1400 cubic yards of waste are to be permanently land-

filled in Area S.- Texas Department of Water Resources has

determined that the proposed landfill has parameters consistent

with the characteristics of the waste. The most recent Indus-

trial Solid Waste Registration (June 1984) for the facility

from TDWR indicates that Area S is approved as a Class II

landfill and that the waste from the .impoundments meets the

criteria of a Class II waste.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Submitted herein are our conclusions and recommendations

regarding the closure of the west impoundments of Area F and

reclassification of the excavated waste.

0 Waste from the three impoundments was removed to
the top of lime rock. Based on visual observation,
the base of the impoundments appeared clean.

0 The surface impoundments were backfilled and the
ground contoured so as to channel water away from
the impoundments.

0 Certification of closure was issued by Shannon &
Wilson, Inc. by correspondence of January 25, 1984.

0 Approximately 1400 cubic yards of waste was removed
to Area S.

0 Samples of waste from Area S contained 15 percent
or less TATB.

0 Tests designed to determine characteristics of
reactivity were performed on samples of soil mixed
with 1, 8, and 15 percent TATB. The test data
indicated the mixes were nonreactive.

0 Texas Department of Water Resources has determined
that the landfill of Area S has parameters
consistent with the waste and that disposal of the
waste in Area S is satisfactory. The waste and
landfill have been given a Class II status.

0 Other methods of waste disposal are costly, have
potential future liabilities, or would rely on
unproven technology.
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APPENDIX I

CLOSURE PLAN
NWIRP-McGREGOR, TEXAS



CONSULTANTS

William L Shannon. PE
Stanley D Wilson PE

SHANNON & WILSON, INC.
Geotechnical Consultants

Engineering And Applied Geosciences

5 Canty Lane, Suite 3 • Fairview Heights, Illinois 62208 • Telephone (618) 274-9339

January 18, 1983 J-104-02

Texas Department of Water Resources
P.O. Box 13087
Capitol Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

RE: Closure Plan
NWIRP-McGregor Texas

Dear Ms. McGinley:

Submitted herewith is a closure plan for three surface im-

poundments located west of Area F at the Naval Weapons Indus-

trial Reserve Plant (NWIRP) near McGregor, Texas. This plan is

in general agreement with the closure plan submitted by

Hercules Inc. to Texas Department of Water Resources (TDWR) on

October 25, 1982, but is developed herein in more detail. The

initial closure request is given, in Appendix A. Closure was

authorized by Mr. Henry Davis, Executive Director of TDWR by

correspondence of November 23, 1982, also included in Appendix

A.

Introduction

Since the impoundments received waste water from process

and washdown operations from the manufacture of triamino

trinitro benzene (TATB), a Class A explosive, the waste sludge

is considered a hazardous waste from a specific source under

40CFR Part 261.32. The waste has a K044 designation which is

source specific because of potential reactivity.

M. Mike Alizadeh, P.E. Ronald M Eckelkamp J Ronald Salley. P.E.
Senior Vice President Manager Vice President

Seattle • Portland • Spokane • Fairbanks • Ancnorage
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The closure is being implemented in seven phases. The

seven phases include:

I. Decontamination of flumes and removal and decontamina-
tion of impoundment piping;

II. Removal of impoundment waste water;

III. Removal and disposal of waste TATB;

IV. Sampling the remaining sediment waste, testing for
reactivity, and preparation of a delisting petition;

V. Removal of sediment waste to temporary storage pending
a decision on the delisting petition;

VI. Backfilling of the impoundments; and

VII. Disposal of the sediment based on the outcome of the
delisting petition.

Phase I - Piping and Flume Decontamination

All flumes have been washed with water to remove hazardous

wastes which may have settled in the flumes.

The piping which interconnects the impoundments will be

removed during Phase V operations. The piping will be decon-

taminated by washing and stored for future use.

Phase II - Waste Water Removal

Waste water within the ponds was analyzed for pH, COD,

NH -N, and oil and grease content to determine if it met

requirements of NPDES permit #TX0034321. Since the testing

indicated the water met permit requirements, it was removed to

the extent possible by pumping and discharged to the adjacent

drainage swale. The drainage was accomplished at a rate which

did not exceed the permit specifications of 40,000 gallons per

day or an average of 20,000 gallons per day. Waste water con-

taining suspended solids was not discharged from the ponds.

Pumping removed most of the water except that which ponded

in low areas or contained suspended solids. This remaining

water plus water which accumulates in the impoundments because
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of rain will be removed during Phase III. At that time water

from the north and south impoundments will be pumped to the

middle impoundment since the middle impoundment will be treated

last during Phase III work. The water in the middle impound-

ment will be discharged to the adjacent drainage swale if it

meets NPDES permit standards. Suspended solids, if any, will

be removed by filtration. As an alternative, water may be

pumped to a filtration system from each pond individually.

Phase III - TATB Waste Removal

The TATB waste will be removed and disposal accomplished by

the facility contractor, Hercules Inc. Day-to-day activities

and project safety will be the responsibility of Hercules Inc.

Investigations by Hercules Inc. and Shannon and Wilson, Inc.

indicate approximately 120 yd3 and 50 yd in the south and

north impoundments, respectively. The middle impoundment

appears to contain only trace amounts of TATB. A schematic

diagram of the ponds and thicknesses of TATB are given on Plate

1.

Excavation - Excavation will be accomplished with a Gradall

or equivalent type unit. The excavated material will be hauled

from the site by dump truck to the Area S burn pit where it

will be burned as discussed in a subsequent section. A site

plan showing Area F and Area S is given on Plate 2. The loca-

tion of the impoundments is shown on Plate 3.

Excavation will be accomplished to the extent possible from

the banks of the impoundments. Impoundment berms may be

lowered in order to accommodate construction equipment and/or

improve the reach distance of the Gradall. The berms will not

be lowered to closer than within six inches of the former water

line. Surface runoff into the ponds will be prevented.

Similarly, to facilitate removal, a small roadway may be

extended into the impoundment. Prior to road construction,
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however, TATB and bottom sediment would be removed. The TATB

would be disposed in Area S and the bottom sediment stockpiled

in the pond or temporarily stored in Area H as discussed in

Phase V. Disturbances to sediment during TATB removal will be

minimal.

Spillage and contamination during the removal process will

be prevented, by the following measures. The bed of the dump

trucks and the ground within the swing path of the Gradall will

be protected by polyethylene sheeting. The exterior of the

trucks will be washed prior to leaving the impoundments or Area

burn pit if exterior contamination occurs.

The depth of TATB removal will be controlled by sludge

color; TATB is characteristically yellow. After the yellow

sludge is removed from an area, random samples will be obtained

and ignition and impact sensitivity testing accomplished.

Previous testing of TATB sludge had a positive response to

ignition testing and generally a positive response to impact

sensitivity testing at less than 119 inch-pounds. Sludge will

be removed until flame and impact sensitivity test samples do

not respond positively, but in no instance before all yellow

sludge is removed.

Sludge removal is expected to commence by January 25, 1983

and will proceed as expeditiously as weather permits.

Disposal - The TATB sludge will be end dumped on the west

side of the Area S burn pit. Deposit height will be limited to

that which is incidental to the angle of repose of the

material. The sludge will be burned periodically. The time

interval and quantity will be determined by a trial process.

The sludge may be burned in a pile or may be spread and allowed

to air-dry. The actual process will depend on results of trial

burns. If necessary, the sludge may be mixed with a petroleum

product, such as Number 2 fuel oil, to initiate and/or sustain

burning. The Texas Air Board has been contacted and are per-

mitting open buring of this material.
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Area S is listed as an open-burn area for propellant and

organic processing material in the Texas Department of Water

Resources Permit Application for ' Industrial Solid Waste

Storage/Processing Disposal Facility, Part A - Facility Back-

ground Information submitted to TDWR by Hercules Inc. The

facility has EPA, TSD Facility Number TXD000453399 and TDWR

generator registration Number 30056.

Post-Removal Cleanup - At the conclusion of TATB sludge

removal, the Gradall bucket and dump truck will be washed with

water within the Area S burn pit. The bucket and dump truck

bed will be flame tested prior to removal from NWIRP.

Phase IV - Delisting Petition

After removal of the TATB, the remaining sediment in the

ponds is presumably that which was deposited prior to start of

TATB pilot production in 1979. Sediment was deposited by roof

runoff and washdown water. The washdown water occasionally

contained ammonium perchlorate and ammonium nitrate. The sedi-

ment is believed to be nonreactive. Therefore, a delisting

petition will be prepared for submittal to U.S.E.P.A. Since

testing, petition preparation, and petition review could take

six months or more, the sediment will be removed and placed in

temporary storage as discussed in Phase V pending a petition

ruling.

A sampling and analysis plan giving sampling techniques,

sampling frequency, and testing methods is being developed and

will be forwarded to TDWR for comments prior to initiating

sampling. Sampling will be performed in general accordance

with published EPA guidelines. As a minimum, four samples

from the impoundments will be tested. Testing will be accom-

plished in accordance with the requirements of 40CFR Part

260.20, 260.22, and 261.23. Explosivity testing will be per-

formed by the U.S. Bureau of Mines; other tests will be per-
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formed by a private laboratory. The U.S. Bureau of Mines is

under contract with U.S.E.P.A. to perform their explosivity

testing.

The Region III office of TDWR will be notified as to when

sampling will occur so that a department representative can be

present, if desired.

Phase V - Sediment Removal and Temporary Storage

The sediment will be removed and disposal accomplished by

the facility contractor, Hercules Inc. An investigation by

Hercules Inc. and Shannon & Wilson, Inc. indicated approxi-

mately 200 yd of sediment. £

about one to seven inches thick.

mately 200 yd3 of sediment. Sediment thickness is generally

Excavation - Although the sediment is believed to be inert,

it is the product of a waste water from an explosive manufac-

turing process and, therefore, will be handled as a hazardous

waste during the removal process. Removal will be accomplished

in the same manner as excavation for Phase III except that the

sediment will be removed to temporary storage in Area H. Area

H is located as shown on Plate 2.

As-built construction plans for the impoundments indicate

that sand was placed in the bottom of the impoundments as shown

on Plate 4. Testing by Shannon & Wilson, Inc. and Hercules

Inc. confirmed the existence of sand below the sediment. The

sediment will be removed until clean sand is encountered or at

the option of Shannon & Wilson, Inc. deeper, if sampling and

testing indicate contaminated soil.

lnTest Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Published by the U.S. Environmental Protection
Agency; Publication SW-846; 2nd Edition, 1982.
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Samples of the bottom material will be obtained and tested

by Hercules Inc. A negative reaction to ignition and impact

sensitivity testing will be used as the criteria to conclude

that a sufficient amount of material has been removed and back-

filling may proceed as given in Phase VI.

Disposal - The sediment will be temporarily deposited with-

in one of the 118 storage bunkers in Area H. These bunkers are

constructed as explosive magazines, but use was discontinued

when bomb protection ceased after WW II. Fifty six of these

bunkers were rehabilitated and are presently in use by Hercules

Inc.; the remainder have been abandoned in place. A schematic

of a typical bunker is given on Plate 5. Prior to placement of

sediment, the bunker will be lined with 6-mil polyethylene. A

berm will be constructed on the open end of the bunker. Roofs

of the bunkers have deteriorated and fallen. Therefore, a

cover will be placed over the waste to protect it from runoff.

Sediment will be end dumped into the bunker prior to construc-

tion of the cover.

Post-Removal Cleanup - At the conclusion of sediment

removal, the Gradall bucket and dump truck will be cleaned

similar to the procedures given in Phase III.

Phase VI - Backfilling

After it is determined that the sediment has been removed,

backfilling will commence. On-site adjacent soils which are of

the Denton Clay and San Saba Clay Soil Series will be used for

backfill. These soils typically have a clay content ranging

between 35 and 60 percent and contain limestone gravel and cob-

bles. The backfill will be graded so as to slope downward to

the northwest. The impoundment berms will be breached to allow

rapid drainage. Runoff other than that which falls within the

limits of the impoundment will be diverted. The backfill will
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be placed in thin lifts (6 to 8 inches) and the soil compacted

with at least four passes of the earth moving equipment. The

groundwater monitoring wells will be filled with grout.

Phase VII - Permanent Sediment Disposal

The sediment will be disposed of permanently based on

results of the delisting efforts; disposal will be determined

at that time.

We appreciate the cooperation you have provided on behalf

of Texas Department of Water Resources. Please contact me if

you have any questions or comments.

Very truly yours ,

SHANNON & WILSON, INC.

Ronald M. Eckelkarap, P.E.
Principal Engineer

RME : j w

cc : Mr. Don Wyrick
Mr . Ken Chacey
Ms. Kathleen Anglin

Attachments :
Plate 1 West Impoundments
Plate 2 NWIRP-McGregor Site Location Plan
Plate 3 Area F Engineering Laboratories and Pilot Produc-

tion
Plate 4 Area F Typical Section Through Settling Ponds
Plate 5 Storage Bunker Plan and Section
Appendix A - Hercules Inc. Closure Request and TDWR Closure

Author izat ion
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Hercules Incorporated
HOfCulCS Aerospace Division
P. O. Oox. 548
McGregor. TX 7GG57
(617)

October 25, 1982 In reply refer to 82HT1240

Texas Department of Water Resources
Tost Office Box 13087
Capicol Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

Subject: Closure request for hazardous waste surface impoundment
NWIRP-McGregor, Texas

Dear Ms. McGinley:

This document serves as formal vrriccen notice of a change in operating
procedure for the hazardous vaste surface impoundments at the Naval
Weapons Industrial Reserve Plant, McGregor, Texas.

A temporary lull in our process will cause the flew cf hazardous
waste water from Area F co cease between December 1982 and May 1983.
We would like to use this shut-down period to upgrade our waste
treatment facilities predicated on the newly proposed EFA regulations
for surface impoundments dated July 26, 1982.

A final decision has not been reached on th? replacement facility for
our settling ponds, but realizing that we must be operational in lace
April, time is a very important factor. With this in mind, we are hereby
requesting permission co close our current facilities, west of Area r,
beginning 90 days from this date of October 25, -1982. The attached nlaas
outline the steps that will be caken co close the ponds and if approved,
the closure should be completed in early February.

Within Che nexc 45 days, we intend co submic a requesc for pcrmic mcdi-
ficacion Co cover the replacement facilicy. Your mosc expcdienc review
is requested so chac we mighc begin ccnscruccion in February and opera-
tion in early May.



82HT1240 -2- October 25. 1982

We believe ic is within our besc intercsc Co concrol hazardous wastes
effectively and we solicit your aid in improving our treatment facilities.
Any questions or comments should be directed to the attention of Kathleen
Anglin at 840-2811, Ext 1281.

Very truly yours,

W. H. Fuller
Vice President and
General Manager

WHFrvjm

cc: Ken Chacey
Naval Facilities Engineering Command
2114 Melbourne Street
Charleston, SC 29411

Doug Keilman
Hercules, Wilmington

Alan Messenger
Texas Department of Water Resources
Post Office Box 13087
Capitol Station
Austin, Texas 78711

Don Wyrick
Texas Department of Water Resources
3221 Franklin
Waco, Texas 76710



AMENDF.D CLOSURE PI.ANS FOR SURFACE IMPOUNDMENTS

A. Purpose

This plan establishes the steps that vrill be used to close the
hazardous waste surface impoundments located west of Area F at
the Naval Weapons Industrial Reserve Plant, McGregor, Texas.
Each impoundment will be closed in accordance with Title 40,
Code of Federal Regulations, Subpart G. 265.111, dated May 19,
1980.

B. References

. 1. Title 40, Code of Federal Regulations, May 19, 1980-
Part G. 265.111, "Closure Performance Standard".
Part G. 265.112, "Closure Plan, Amendment of Plan".
Part K. 265.228, "Closure and post-closure - Surface Impoundments".

2. Texas Water Development Board, Industrial Solid Waste, Chapter
156.22.13.001-.010, "Closure and Post Closure".

C. Procedure

The plans for closing the 3 surface impoundments west of Building
F-620 are as follows:

1. All flumes leading to these surface impoundments will be thoroughly
washed with wacer Co render them free of hazardous wastes.

2. The liquids contained in the ponds will be analyzed as required
by NPDES permit .'/TX008307 for pH, COD, NH3-N, and oil and grease
content. If the liquids meet all permit requirements, they will
be removed by pumping or draining the ponds. . Should any suspended
solids be contained within the liquid, these will be removed by
filtration. This drainage will occur at a rate not to exceed
the permit specifications of 40,000 gallons per day or a daily
average of 20,000 gallons. Any liquid not meeting NPDES standards
wl.ll be treated co meet the permit requirements and then remove by
pumping or draining the ponds as noted above.

3. The waste material remaining in the ponds will be sampled and
analyzed for ignitability, corrosivity, reactivity, and extraction
procedure coxicicy per 40 CFR 261, Subparc C. If the material
exhibits any of these characteristics of a hazardous waste, all
contaminaced maCerial will be removed and disposed of at an E.P.A.
approved facilicy.

4. The inCcrconneccing pond plumbing will be removed, washed, and
Gtorcd for possible future use.
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D. Closure Schedule

The dates lisccd herein are Cargec Cimes for complecion of che
surface impoundmenc closures. These dates are subject co mucually
agreeable changes and may be amended by facility pecicion and wriccen
confirmacion from Che Texas Department of Water Resources.

1. This amended closure is being submitted as October 25, 1982
and complies wich all closure requirements as ouclined in Tide
40 CFR, daced May 19, i960. This closure is also in compliance
with Che rules of Che Texas Water Development Board pertaining
to industrial solid wasce management.

2. Ic is expecced chac TDWR will modify, approve, or disapprove
this plan wichin 90 days of receipt as specified in SubparC
C.265.112(c) of Title 40 CFR. This scheduled date will be
January 23, 1983.

3. It is expected that no hazardous wastes will be received into
these ponds after December 1, 1982.

4. All hazardous wastes now at the affected locations will be
treated and removed within 90 days of final hazardous wasce
receipt. This should occur no -later than March 1, 1983.

5. Closure activities will be completed within 6 months of final
hazardous waste receipt. The expected final closure date will
be no later than June 1, 1983.

E. Estimate of Maximum Wasce Inventory (The following is for infor-
mation purposes only.)

It is estimated that a maximum of approximately 500,000 gallons of
waste water have been treated or stored in Area F settling ponds at
any given cime. The quancicies of waste in che ponds will be signifi-
cancly less when closure proceedings begin.
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November 23, 1982

Mr. W. H. Fuller
Hercules Incorporated
Hercules Aerospace Division
P. 0. Box 548
McGregor, Texas 76657

Dear Mr. Fuller:

Re: Solid Waste Registration No. 30056
Hercules Reference No. 82HT1240

This letter is in response to your letter of October 25, 1982 and a meeting
held November 10, 1982 between representatives of Hercules, Inc. and Texas
Department of Water Resources (TDWR). The Department staff has reviewed the
closure plan submitted for three surface impoundments west of Building F-620
and feels that this proposal satisfies the requirements of Subchapters A, J
and N of the Industrial Solid Waste Rules pertaining to waste facility
closure. This letter authorizes Hercules, Inc. to initiate closure activi-
ties foe the surface impoundments.

At the project's completion, TDWR requests that Hercules, Inc. obtain certi-
fication from a professional engineer that the impoundment closure has been
performed according to the specifications of your closure plan. In addition,
we also request that you provide this agency with copies of the pond bottom
analysis in order to demonstrate that the hazardous wastes have been removed.

We ask that you contact our TDWR District 3 Office in Waco at 817/753-3688
at least one week prior to che excavation of the impoundment bottoms so that
they w i l l have an opportunity to observe your work. Should you have any
questions about this matter, contact Ms. Ann McGinley of our Solid Waste
Compliance Unit at 512/475-5516.

Sincerely yours,

t-̂ ?
,1

Harvey Davis jf*~
Executive Director

ccs: Mr. Greg Tipple, Permits D i v i s i o n
Texas Department of Water Resources District 3 Office

p IU>. 1. .n 7 8 7 1 1 • A-ej C-ii l i - 5 1 2 / - 4 7 5 - 3 I



APPENDIX II

REVISED CLOSURE PLAN THREE
HAZARDOUS WASTE SURFACE IMPOUNDMENTS

NWIRP-McGREGOR, TEXAS
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William L Shannon. PE
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SHANNON & WILSON, INC.
Geotechnical Consultants

Suite 276 • 11500 Olive Boulevard • St. Louis, Missouri 63141-7126 • Telephone (314) 872-8170

June 21, 1983 J-104-02

Texas Department of Water Resources
P.O. Box 13087
Capitol Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

RE: Revised Closure Plan
Three Hazardous Waste Surface Impoundments
NWIRP-McGregor Texas

Dear Ms. McGinley:

Submitted herewith is a revised closure plan for three sur-

face impoundments located west of Area F at the Naval Weapons

Industrial Reserve Plant (NWIRP) near McGregor, Texas. This

plan supersedes our closure plan of January 18, 1983 and our

proposed alternate of March 22, 1983 and is necessary because

of field conditions encountered. However, the plan is in

general agreement with the closure plan submitted by Hercules

Inc. to Texas Department of Water Resources (TDWR) on October

25, 1982. The initial closure request is given in Appendix A.

Closure was authorized by Mr. Henry Davis, Executive Director

of TDWR by correspondence of November 23, 1982, also included

in Appendix A.

As proposed by our previous submittals, a phased approach

is being used for impoundment closure. However, in this case,

a six phase rather than a seven phase program is planned. Site

conditions are forcing removal of all material from an impound-

M. Mike Aiizadeh. P.E.
Senior Vice President and
Central Regional Director

J. Ronald Salley. P.E.
Vice President

Criristopner B. Groves. P.E
Associate
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ment at one time rather then selective excavation. As a

result, all the impoundment waste and underlying sand liner is

being transported to Area S pending final disposition. This

eliminated Phase V of the previous program.

Introduction

Since the impoundments received waste water from process

and washdown operations from the manufacture of triamino

trinitro benzene (TATB), a Class A explosive, the waste sludge

is considered a hazardous waste from a specific source under

40CFR Part 261.32. The waste has a KO44 designation which is

source specific because of potential reactivity.

Since only minor amounts of TATB were visually evident in

the north and middle impoundments, it was thought that the TATB

, - contamination could be removed by a combination of selective

mechanical and hand excavation. This process was started in

January 1983. However, after accomplishing some of the hand

excavation in the north impoundment, it was evident that

presence of TATB in the top stratum of sediment is more common

than previously believed. Also, some contamination of the

underlying sand liner was observed. Therefore, our closure

plan is being amended to reflect these conditions. A six phase

program has been developed. The phases are:

I. Decontamination of flumes and removal and decontamina-
tion of impoundment piping;

II. Removal of impoundment waste water;

III. Removal and disposal of waste TATB and underlying sand
liner;

IV. Sampling of disposed sand liner and sediment waste,
and testing for reactivity;

V. Backfilling of the impoundments; and,

VI. Sampling and testing of burned waste.
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Phase I - Piping and Flume Decontamination

All flumes have been washed with water to remove hazardous

wastes which may have settled in the flumes.

The piping which interconnects the impoundments will be

removed during Phase IV operations. The piping will be decon-

taminated by washing and stored for future use.

Phase II - Wastewater Removal

Wastewater within the ponds was analyzed for pH, COD,

NH--N, and oil and grease content to determine if it met

requirements of NPDES permit STX0034321. Since the testing

indicated the water met permit requirements, it was removed to

the extent possible by pumping and discharged to the adjacent

drainage swale. The drainage was accomplished at a rate which

did not exceed the permit specifications of 40,000 gallons per

day or an average of 20,000 gallons per day. Wastewater con-

taining suspended solids was not discharged from the

impoundments.

Pumping removed most of the water except that which ponded

in low areas or contained suspended solids. This remaining

water plus water which accumulates in the impoundments because

of rain will be removed during Phase III. At that time water

from the north and south impoundments will be pumped to the

middle impoundment. The middle impoundment will be treated

last during Phase III work. The water in the middle impound-

ment will be discharged to the adjacent drainage swale if it

meets NPDES permit standards. Suspended solids, if any, will

be removed by filtration. As an alternative, water may be

pumped to a filtration system from each impoundment

individually. A schematic diagram of the impoundments is given

on Plate 1.

Phase III - Excavation and Disposal of Impoundment Materials

The excavation and disposal of impoundment materials is

being accomplished by the facility contractor, Hercules Inc.
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Day-to-day activities and project safety are the responsibility

of Hercules Inc.

Excavation - Excavation is being accomplished with a rubber

tired front end loader. The excavated material is being hauled

from the site by dump truck to the Area S burn pit where it

will be burned or otherwise processed as discussed in a sub-

sequent section. A site plan showing Area F and Area S is

given on Plate 2. The location of the impoundments is shown on

Plate 3. .

The material from the north and middle impoundments is

being removed in two layers. First, the end loader excavates

the top layer of sediment by skimming the top of the underlying

sand liner in an area about 20 feet long and the width of the

impoundment. The material is dumped into trucks and trans-

ported to Area S. Secondly, the sand liner is excavated from

the working area to the top of clay or rock, whichever is

encountered. The sand is also hauled to Area S. This process

is repeated as necessary until an impoundment is excavated.

Because of the extent of contamination in the south

impoundment, the TATB and sand will probably be removed as one

layer.

Spillage and contamination during the removal process is

controlled by lining the bed of the dump trucks with

polyethylene sheeting. The exteriors of the trucks are washed

prior to leaving the impoundments or Area S burn pit if

exterior contamination occurs.

Disposal - The excavated materials are end-dumped on the

west side of the Area S burn pit in three areas. The top layer

of sediment and the underlying sand from the northernmost

impoundments are each deposited in a seperate area, and the

remaining area will contain the south impoundment waste.

Deposit height is limited by the angle of repose of the
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material. The south impoundment materials and other which

prove to be hazardous will be periodically burned. The time

interval and quantity will be determined by a trial process.

It may be burned in a pile or may be spread and allowed to

air-dry. The actual process will depend on results of trial

burns. If necessary, the sludge may be mixed with a petroleum

product, such as Number 2 fuel oil or waste TATB product, to

initiate and/or sustain burning. The Texas Air Board has been

contacted and is permitting open burning of this material.

Area S is listed as an open-burn area for propellant and

organic processing material in the Texas Department of Water

Resources Permit Application for Industrial Solid Waste

Storage/Processing Disposal Facility, Part A - Facility Back-

ground Information submitted to TDWR by Hercules Inc. The

facility has EPA, TSD Facility Number TXD000453399 and TDWR

generator registration Number 30056.

Post-Removal Cleanup - At the conclusion of TATB sludge

removal, the end loader and dump truck units will be washed

with water within the Area S burn pit. The end loader bucket

and dump truck beds will be flame tested prior to removal from

NWIRP.

Phase IV - Testing for Reactivity

The presence of one percent or more TATB can be determined

by infrared scan. However, it has not been determined whether

this concentration of TATB is reactive. Therefore, a testing

program will be undertaken in conjunction with the U.S. Bureau

of Mines and a private laboratory, to determine the reactivity

of different concentrations of TATB mixed with soil. One,

seven, and fifteen percent concentrations will be tested.

Other concentrations may be tested depending on data from the

initial three tests. The Bureau of Mines has a contract with

USEPA to perform that agency's explosivity testing and has
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developed specific test procedures approved by USEPA. Non-

explosive test requirements will be performed by a private

laboratory. Infrared scans will also be performed by the

facility contractor so as to have a base record for the indi-

cated concentration.

In conjunction with the above program, samples will be

taken of the disposed materials in Area S from the north and

middle impoundments. Infrared scans will be made on the

samples and if the sample contains less TATB than that indi-

cated to be the threshold of reactivity (based on Bureau of -

Mines tests) and if the sample has a negative reaction to an

impact sensitivity test, the sample will be considered

nonreactive.

Also, leachate tests will be performed in accordance with

Texas Department of Water Resource guidelines2. The filtered

material will be tested for total organic carbon, ammonia,

chromium, lead, cadmium arsenic, mercury, selinium, and

silver. Background samples of the soil adjacent to the

impoundments will also be tested to establish background levels.

A sampling and analysis plan giving sampling techniques and

other pertinent data, including testing methods, is attached as

Appendix B. Sampling will be performed in general accordance

with published EPA guidelines. The number of samples will

be determined in the field in conjunction with a TDWR

representative.

The Region III office of TDWR will be notified in advance

of sampling so that a department representative can be present,

if desired.

l"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Published by the U.S. Environmental Protection
Agency; Publication SW-846; 2nd Edition, 1982.

2"Texas Department of Water Resources Industrial Solid Waste
Management Technical Guide No. 1", Texas Department of Water
Resources, Issue 5376, Revised 5/11/83.
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The materials will be reclassified by TSWR based on test

data.

Phase VI - Backfilling

After the material has been removed, the clay and/or rock

base of the excavation will be examined in conjunction with a

representative from TDWR Region III office. Additional testing

may be performed if necessary. After it is determined that the

site is clean, backfilling will commence. On-site adjacent

soils which are of the Denton Clay and San Saba Clay Soil .

Series will be used for backfill. These soils typically have a

clay content ranging between 35 and 60 percent and contain

limestone gravel and cobbles. The backfill will be graded so

as to slope downward to the northwest. The impoundment berms

will be breached to allow rapid drainage. Runoff other than

that which falls within the limits of the impoundment will be

diverted. The backfill will be placed in thin lifts (6 to 8

inches) and the soil compacted with at least four passes of the

earth moving equipment. The groundwater monitoring wells will

be filled with grout.

Phase VII - Burned Waste

Treated waste will be tested after burning by infrared

scans and leachate tests to determine the classification of the

waste. TDWR representatives will be notified concerning

sampling methods and results of tests at a latter date.

We appreciate the cooperation you have provided on behalf

of Texas Department of Water Resources. Please contact me if

you have any questions or comments.
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Very truly yours,

SHANNON & WILSON, INC.

Ronald M. Eckelkamp, P.E.
Principal Engineer

RME: jw

cc: Mr. Don Wyrick
Mr. Ken Chacey
Ms. Kathleen Anglin

Attachments:
Plate 1 West Impoundments
Plate 2 NWIRP-McGregor Site Location Plan
Plate 3 Area F Engineering Laboratories and Pilot

Production
Plate 4 Area F Typical Section Through Settling Ponds
Appendix A - Hercules Inc. Closure Request and TDWR Closure

Authorization
Appendix B Sampling and Analyses Plan, Three Hazardous

Waste Impoundments, NWIRP-McGregor, Texas
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Hercules Incorporated
Horculcs Aerospace Division
P. O. Box 548
McGregor. TX 76657
(817) 8<0-2CU

Occober 25, 1982 In reply refer to 82HT1240

Texas Department of Water Resources
Fost Office Box 13087
Capitol Station
Austin, Texas 78711

Attention: Ms. Ann McCinley

Subject: Closure request for hazardous waste surface impoundment
NWIRP-McGregor, Texas

Dear Ms. McGinley:

This document serves as formal written notice of a change in'operating
procedure for the hazardous vaste surface impoundments at the Naval
Weapons Industrial Reserve Plant, McGregor, Texas.

A temporary lull in our process will cause the flew cf hazardous
waste water from Area F to cease between December 1982 and May 1923.
We would like to use this shut-down period to upgrade our waste
treatment facilities predicated on the newly proposed EFA regulations
for surface impoundments dated July 26, 1982.

A final decision has not been reached on th?. replacement facility for
our settling ponds, but realizing that we must be operational in late
April, time is a very important factor. With this in mind, ve are hereby
requesting permission to close our current facilities, west of Area 7,
beginning 90 days from this date of October 25. 1982. The attached plans
outline the steps that will be taken to close the ponds and if approved,
the closure should be completed in early February.

Within the next 45 days, we intend to submit a request for permit modi-
fication to cover the replacement facility. Your most expedient review
is requested so that we might begin construction in February and opera-
tion in early May.



82HT1240 -2- October 25, 1982

We believe it is within our best interest to control hazardous wastes
effectively and we solicit your aid in improving our treatment facilities.
Any questions or comments should be directed to the attention of Kathleen
Anglin at 840-2811, Ext 1281.

Very truly y6>urs,

W. H. Fuller
Vice President and
General Manager

WHF:vjm

cc: Ken Chacey
Naval Facilities Engineering Command
21U Melbourne Street
Charleston, SC 29411

Doug Keilman
Hercules, Wilmington

Alan Messenger
Texas Department of Water Resources
Post Office Box 13087
Capitol Station
Austin, Texas 78711

Don Wyrick
Texas Department of Water Resources
3221 Franklin
Waco, Texas 76710



AMENDED CLOSURE PLANS FOR SURFACE IMPOUNDMENTS

A, Purpose

This plan establishes the steps that will be used to close the
hazardous waste surface impoundments located west of Area F at
the Naval Weapons Industrial Reserve Plant, McGregor, Texas.
Each impoundment will be closed in accordance with Title 40,
Code of Federal Regulations, Subpart C. 265.111, dated May 19,
1980.

B. References

. 1. Title 40, Code of Federal Regulations, May 19, 1980.
Part G. 265.111, "Closure Performance Standard".
Part G. 265.112, "Closure Plan, Amendment of Plan".
Part K. 265.228, "Closure and post-closure - Surface Impoundments".

2. Texas Water Development Board, Industrial Solid Waste, Chapter
156.22.13.001-.010, "Closure and Post Closure".

C. Procedure

The plans for closing the 3 surface impoundments west of Building
F-620 are as follows:

1. All flumes leading to these surface impoundments will be thoroughly
washed with water to render them free of hazardous wastes.

2. The liquids contained in che ponds will be analyzed as required
by NPDES permit 5TX008307 for pH, COD, Nh^-N, and oil and grease
content. If the liquids meet all permit requirements, they will
be removed by pumping or draining the ponds. Should any suspended
solids be contained within the liquid, these will be resxoved by
filtration. This drainage will occur at a rate not to exceed
the permit specifications of 40,000 gallons per day or a daily
average of 20,000 gallons. Any liquid not meeting NPDES standards
will be treated to meet the permit requirements and then remove by
pumping or draining the ponds as noted above.

3. The waste material remaining in the ponds will be sampled and
analyzed for ignitability, corrosivity. reactivity, and extraction
procedure toxicity per 40 CFR 261, Subpart C. If the material
exhibits any of these characteristics of a hazardous waste, all
contaminated material will be removed and disposed of at an E.P.A.
approved facility.

4. The interconnecting pond plumbing will be removed, washed, and
stored for possible future use.
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D. Closure Schedule

The dates listed herein are target times for completion of the
surface impoundment closures. These dates arc subject to mutually
agreeable changes and may be amended by facility petition and written
confirmation from the Texas Department of Water Resources.

1. This amended closure is being submitted as October 25, 1982
and complies with all closure requirements as outlined in Title
40 CFR, dated May 19, 1980. This closure is also in compliance
with the rules of the Texas Water Development Board pertaining
to industrial solid waste management.

2. It is expected that TDWR will modify, approve, or disapprove
this plan within 90 days of receipt as specified ir: Subpart
C.265.112(c) of Title 40 CFR. This scheduled date will be
January 23, 1983.

3. It is expected that no hazardous wastes will be received into
these ponds after December I, 1982.

4. All hazardous wastes now at the affected locations will be
treated and removed within 90 days of final hazardous waste
receipt. This should occur no later than March 1, 1983.

5. Closure activities will be completed within 6 months of final
hazardous waste receipt. The expected final closure date will
be no later than June 1, 1983.

E. Estimate of Maximum Waste Inventory (The following is for infor-
mation purposes only.)

It ts estimated that a maximum of approximately 500,000 gallons of
waste water have been treated or stored in Area F settling ponds at
any given time. The quantities of wasce in the ponds will be signifi-
cantly less when closure proceedings begin.
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November 23, 1982

Mr. W. H. Fuller
Hercules Incorporated
Hercules Aerospace Division
P. 0. Box 548
McGregor, Texas 76657

Dear Mr. Ful ler:

Re: Solid Waste Registration No. 30056
Hercules Reference No. 82HT1240

This letter is in response to your letter of October 25, 1982 and a meeting
held November 10, 1982 between representatives of Hercules, Inc. and Texas
Department of Water Resources (TDWR). The Department staff has reviewed the
closure plan submitted for three surface impoundments west of Building r-620
and feels that this proposal satisfies the requirements of Subchapters A, J
and N of the Industrial Solid Weste Rules pertaining to waste facility
closure. This letter authorizes Hercules, Inc. to initiate closure activi-
ties for the surface impoundments.

At the project's completion, TDV.'R requests that Hercules, Inc. obtain certi-
fication from a professional engineer that the impoundment closure has been
performed according to the specifications of your closure plan. In addition,
we also request that you provide this agency with copies of the pond bottom
analysis in order to demonstrate that the hazardous wastes have been removed.

We ask that you contact our TOUR District 3 Office in Waco at 817/753-3688
at least one week prior to the excavation of the impoundment bottoms so that
they w i l l have an opportunity to observe your work. Should you have any
questions about this matter, contact Ms. Ann McGinley of our Solid Waste
Compliance Unit at 512/475-5516.

i
Sincerely yours,

Harvey Davis
Executive Director

ccs: Mr. Greg Tipple. Permits Di v i s i o n
Texas Department of Water Resources District 3 Office
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APPENDIX B

SAMPLING AND ANALYSIS PLAN

THREE HAZARDOUS WASTE SURFACE IMPOUNDMENTS

NWIRP - MCGREGOR, TEXAS



INTRODUCTION

( Potential reactivity of the materials will be based on sam-
1 pie collection procedures and methods of analysis given here-

j in. Also, samples of materials treated in Area S will be

i collected and tested to determine their reactivity. Details

concerning impoundment construction are given in a previous

report. Closure methods are given in the preceding report.

The following sections give information concerning the

following:

o sampling locations,

o sampling methods,

o testing protocol and analytical procedures,

o sample preservation,

o sample shipment, and

o chain of custody control.

SAMPLE LOCATION AND COLLECTION

Sampling will be accomplished by Shannon & Wilson, Inc. and

Hercules, Inc. personnel. Containers will be marked, labeled,

and shipped in accordance with chain of custody control pro-

cedures as given in a subsequent section.

Reactivity Tests

Tests for reactivity will be made on samples of soil

obtained from near the surface impoundments mixed with a known

amount of TATB. The material will be air-dried, weighed, and

the required percent of TATB added. Approximately one pound of

material will be placed in a 500-ml polyethylene bottle for

shipment to analytical laboratories in Charleston, South

Carolina. Also, approximately 100 pounds will be collected and



shipped to the U.S. Bureau of Mines in Pittsburgh,

Pennsylvania. Testing responsibilities of each laboratory are

given in subsequent sections.

Area S Waste Tests

The number of samples from wastes in Area S will depend on

the volume of waste and will be determined in the field in con-

junction with a representative of District III of the Texas

Department of Water Resources. The samples will be tested by

infrared scanning and leachate tests as discussed in a sub-

sequent section. Chain of custody control procedures will also

be used.

CHAIN OF CUSTODY CONTROL

Samples will be subject to chain of custody control. This

will include sample seals and labels, a field log book, chain

of custody records, and sample analysis request sheets.

Documentation will be suitable to trace possession and handling

of samples from the time of collection through analyses and

final disposition. These items are discussed in the following

paragraphs.

Field Log Book

All information pertinent to field sampling will be

recorded in a log book which will be a bound 8-1/2 by 11 inch

journal. The log book, as a minimum, will include the

following:

o purpose of sampling

o location of sampling point

o name and address of field contact

o producer of waste and address



o type of process producing waste

o type of waste

o suspected waste composition

o number and volume of samples taken

o description of sampling point and sampling methodology

o date and time of sampling

o references such as maps or photographs of sampling site

o any field observations made

o signatures of personnel responsible for observations

Chain of Custody Record

Chain of custody records will be completed and will accom-

pany every sample to the laboratory. The records will provide

the necessary documentation to trace sample possession from the

time of collection through testing and reporting. A typical

chain of custody record is shown on Plate B-l. As a minimum,

the record will include the following information:

o sample numbers

o signature of collector

o date and time of collection

o place and address of collection

o waste type

o signature of persons involved in chain of possession

o inclusive dates of possession

Also, the samples will be accompanied by a sample analysis

request sheet as shown on Plate B-2.



ANALYTICAL PROCEDURES

Tests will be made to determine: the concentration of TATB

which makes the soil reactive; the concentration of TATB in the

waste; and, concentration of other materials which may affect

reclassifcation of the waste.

Reactivity Tests

Analytical tests will be conducted to determine if soil

sediment mixed with one, seven, and fifteen percent TATB

possesses the characteristics of reactivity. Specifically,

tests will address characteristics given in Part 261.23 of the

Resource Conservation Recovery Act shown herein on Plate B-3.

General Analytical Laboratory in Charleston, South Carolina

will analyze samples for the first five items, including

stability in air and water, gas generation, and whether it will

generate cyanide or sulfide bearing gas when exposed to pH con-

ditions between 2 and 12.5. Testing will be in accordance with

established EPA guidelines.

Explosivity testing, the remaining three items of Part

261.23, will be conducted by the U.S. Bureau of Mines in

Pittsburgh, Pennsylvania. Testing procedures will be those

developed by the U.S. Bureau of Mines through an open-end con-

tract with the USEPA to determine the explosivity of various

materials. The testing basically consists of a two phase

program, one of which subjects the waste to several ignitor

forces and the other which subjects the waste to a strong

shock. Any reaction to either one of these tests will deem it

to be explosive.

Infrared Scans

TATB is insoluble in water, therefore GC/MS scanning

methods cannot be used to detect TATB. Rather, infrared

scanning is appropriate.



The scans will be accomplished on a part of the samples

submitted to the U.S. Bureau of Mines in order to establish a

graphical trace for the indicated percentages of TATB. Data

from subsequent tests on waste within Area S will then be com-

parted with the original trace to determine the percentage of

TATB in a sample.

Infrared scans will be performed " by Hercules, Inc. with a

Perkin-Elmer 567 Infrared Spectrophotometer scanning between

4,000 to 700 numbers.

Distilled Water Leachate Test

Distilled water leachate tests will be made as described

for a solid waste by TDWR2, i.e., a waste material without

associated free liquid. Essentially, the test consists of

placing a representative sample in ionized water and, after a

specified period of time, filtering the supernate solution

through a 0.45 micron filter. Material retained on the filter

will then be subject to quantitative analysis. The resulting

leachate will be analyzed for total organic carbon, ammonia,

chromium, lead, cadmium, arsenic, mercury, silenium and sil-

ver. For comparision, background sample analyses will be per-

formed on soil samples obtained adjacent to the impoundments.

Analyses will be accomplished by a local laboratory in accor-

dance with established USEPA procedures.

Impact Sensitivity Tests

These tests will be conducted by Hercules, Inc. on portions

of the samples subjected to infrared scans. The test is con-

ducted on a small volume of oven dried soil in a Bureau of

Mines Impact Sensitivity Apparatus. Steel balls of various

weights (up to 3.98 pounds) are dropped from various heights

(up to 30 inches) in an attempt to initiate a positive

response, that is, an explosion, smoke, odor, etc. The.appar-

atus has a maximum range of 119.4 inch-pounds. Ten consecutive

trials are conducted for each test condition.



RECORD KEEPING AND REPORTING

Upon conclusion of the testing, a formal report will be

prepared by Shannon & Wilson, Inc. The report will be sub-

mitted to Texas Department of Water Resources for reclassifi-

cation of the material within Area S. '

RESPONSE TO TESTING

If the soil is reactive, it will be destroyed by burning.

However, if the material is non-reactive, Texas Department of

Water Resources personnel will be contacted so that the

material can be downgraded to a Class Two or Class Three waste.



REFERENCES

1. "Groundwater Quality Assessment Area F - Final Submittal,
Naval Weapons Industrial Reserve Plant, McGregor, Texas,"
Shannon & Wilson, Inc. report to Southern Division Naval
Facilities Engineering Command, February 1983. Report No.
J-104.

2. "Texas Department of Water Resources Industrial Solid Waste
Management Technical Guide No. '!". Texas Department of
Water Resources, Issue 5376, revised 5/11/82.

3. "Test Methods for Evaluating Solid Waste
Physical/Chemical". U.S. Department of Environmental
Protection Agency, Office of Solid Waste Emergency
Response, Washington, D.C., July 1982, SW-846, 2nd Edition.
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SAMPLING A N A L Y S I S REQUEST

PART I: Field Section

Collector Date Sampled Time hours

Affiliation of Sampler

Address
number

Telephone ( )

LABORATORY

street city state

Company Contact

zip

SAMPLE
NUMBER

COLLECTOR'S
SAMPLE NO.

TYPE OF
SAMPLE* FIELD INFORMATION'

Analysis Requested

Special Handling and/or Storage

PART II: LABORATORY SECTION1

Received by Title Date

Analysis Required

* Indicate whether sample is soil, sludge, etc.
**Use back of page for additional information relative to sample location.

Note: This plate adapted from Ref. 3

Figure 4. Example of hazardous waste sample analysis request sheet.

SAMPLING ANALYSIS SHEET

PLATE B-2



5 281.23 Characteristic of reactivity.

(a) A solid waste exhibits the
characteristic of reactivity if a
representative sample of the waste has
any of the following properties:

(1) It is normally unstable and readily
undergoes violent change without
detonating.

(2) It reacts violently with water.
(3) It forms potentially explosive

mixtures with water.
(4) When mixed with water, it

generates toxic gases, vapors or fumes
in a quantity sufficient to present a
danger to human health or the
environment.

(5) It is a cyanide or sulfide bearing
waste which, when exposed to pH
conditions between 2 and 12.5, can
generate toxic gases, vapors or fumes in
a quantity sufficient to present a danger
to human health or the .environment

(6) It is capable of detonation or
explosive reaction If it is subjected to a
strong initiating source or if heated
under confinement

(7) It is readily capable of detonation
or explosive decomposition or reaction
at standard temperature and pressure.

(8) It is a forbidden, explosive as
defined in 49 CFR 173.51. or a Class A
explosive as defined in 49 CFR 173.53'or
a Class B explosive as defined in 49 CFR
173.88.

(b) A solid waste that exhibits the
characteristic of reactivity, but is not
listed as a hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number of D003.

Note: Part 261.23 taken from "Federal Register"
Volume 45, No. 98, Monday, May 19, 1980

CHARACTERISTICS OF REACTIVITY
PART 261.23

SHANNON & WJLSON. INC.

D I A TfT



APPENDIX III

PROPOSED ALTERNATE TO CLOSURE PLAN PROCEDURE
NWIRP-McGREGOR, TEXAS



CONSULTANTS

William L. Shannon, P.E.
Stanley D.Wilson. PE.

SHANNON & WILSON, INC.
Geotechnical Consultants

Suite 276 • 11500 Olive Boulevard • St. Louis, Missouri 63141-7126 • Telephone (314) 872-8170

March 22, 1983 J-104-02

Ms. Ann McGinley
Texas Department of Water Resources
P.O. 13087
Capitol Station
Austin, Texas 78711

Re: Proposed Alternate to Closure Plan Procedure
NWIRP - McGregor, Texas

Dear Ms. McGinley:

Closure of the three surface impoundments in Area F is pro-

ceeding in accordance with the seven phase process given in

correspondence of January 18, 1983. Briefly, they are:

I. Decontamination of flumes and removal and decontami-
nation of impoundment piping;

II. Removal of impoundment waste water;

III. Removal and disposal of waste TATB;

IV. Sampling the remaining sediment waste, testing for
reactivity, and preparation of a delisting petition;

V. Removal of sediment waste to temporary storage
pending a decision on the delisting petition;

VI. Backfilling of the impoundments; and

VII. Disposal of the sediment based on the outcome of the
delisting petition.

^-"Closure Plan, NWIRP McGregor;" Shannon & Wilson, Inc. cor
respondence to Texas Department of Water Resources, January 18,
1983.

M. Mike Alizadeh. P.E. j. Ronald Salley. P.E.
Senior Vice President and Vice President
Central Regional Director

Christopher B. Groves. P.E.
Associate

Seattle • Portland • Spokane • Fairbanks • Anchorage • St. Louis



Ms. Ann McGinley
J-104-02
March 22, 1983
Page 2

Work commenced on January 25, 1983 and to date, Phases I, II,

and part of Phase III have been completed.

Based on preliminary impact sensitivity and ignition tests

performed after removal of water from the impoundments and ac-

complishment of some TATB excavation, it appears that the sedi-

ment below the TATB sludge does not possess the characteristics

of an explosive waste and is nonhazardous. Therefore, we are

proposing an alternate to the closure plan. Phases I through

III for the removal of the TATB would remain as given in the

Closure Plan of January 18, 1983. The purpose will be to dem-

onstrate that the impoundments are clean after removal of TATB

sludge. If TATB is not present in the sediment underlying the

TATB, the sediment will remain in the impoundments. The clean-

liness of the impoundments would be verified by test procedures

given in the following sections.

After removal of the TATB, the remaining sediment will be

sampled at randomly selected grid points and infrared scans and

leachate tests accomplished. A sampling and analysis plan

giving sampling techniques, frequency, and testing methods is

being developed and will be forwarded to the Texas Department

of Water Resources for comment prior to initiating sampling.

Sampling will be performed in general accordance with published
2

EPA Guidelines. AS a minimum, six samples from each im-

poundment will be tested. Additional samples will be obtained

and tested at locations other than tho'se randomly selected if

requested by TDWR Region III personnel during field inspection.

2"Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods;" published by the U. S. Environmental Protection
Agency? SW-846; Second Edition, 1982.



Ms. Ann McGinley
J-104-02
March 22, 1983
Page 3

Infrared scans will be conducted by the facility contrac-

tor, Hercules Incorporated, using in-house personnel and equip-

ment. Previous testing has demonstrated that the infrared

tests can detect TATB to as low as 1 percent. Leachate tests

will be conducted in accordance with procedures given by Texas

Department of Water Resources. The resulting filtered

leachate will be tested by infrared scanning for the presence

of TATB.

If test data indicate the absence of TATB, the sediment

will be considered a Class III material. Closure will then be

completed by covering the ponds and the wells will be grouted

as given in Phase VI of the initial closure plan. If TATB is

found in the sediment, procedures will be continued as outlined

in the initial closure plan.

We realize that field conditions will have significant im-

pact on the acceptability of the proposed alternate. Addi-

tional tests may be necessary. However, we would appreciate if

you would indicate your opinions regarding this subject in-

cluding agreements or disagreements. Particularly, we wish to

determine the acceptability of the proposed testing methods.

3"Texas Department of Water Resources Industrial Solid Waste
Management Technical Guide No. 1;" by Texas Department of Wa-
ter; Issue 5376; revised 5/11/82.



Ms. Ann McGinley
J-104-02
March 22, 1983
Page 4

We appreciate your cooperation and look forward to the suc-
cessful closure of the impoundments.

Very truly yours,

SHANNON & WILSON, INC.

Ronald M. Eckelkamp, P.E.
Principal Engineer

RME:mj

Copies to: Ms. Kathleen Anglin
Hercules Incorporated

Mr. Ken Chacey
SOUTHNAVFACENGCOM



APPENDIX V

WASTE DISPOSAL IN AREA S
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February 16, 1984

Ms. Kathleen H. Anglin
Htrcules Incorporated
P. 0. Box 548
McGregor, Texas 76657

Dear Ms. Anglin:

Re: Solid Kaste Registration No. 30056

Me received your letter of January 27, 1984 enclosing a final closure
with designs and Specifications for the trienMno trinitro benzene (TAT.)
and soil waste currently stored 1n Area S. Department staff nave reviewed
the waste characteristics and the landfill designs and detenrined the:?! to
be compatible. Hercules Inc. -ay initiate flnfil disposal of the TATS waste
which no longer meets the characteristic of reactivity because of mixing
with a nonhazardous waste.

Should you have any questions about this matter, eontvitt Ms. Ann f'.cGlnley
of our Solid Kasto Enforcement -./nit at 512/475-5695.

Sincerely, .'

/ .-N

- • • , v/ v
D. S'cfWec.r, ?\E., Chief

Solid V/astb and Spill Response Section
Enforcement and Field Operations 0̂

ANM:py

cc: Texas Department of Water Resources Dis t r i c t 3 Off ice

Ko. i:.,*



APPENDIX IV

CLOSURE OF AREA F
WEST SURFACE IMPOUNDMENTS

NWIRP-McGREGOR, TEXAS



CON:-' ii i AN c,
William L Slanno". l> i
Sianii'v n wiiso" c f

SHANNON & WILSON, INC.

Geotechnical Consultants
Suite 276 • 11500 Olive Boulevard • St. Louis. Missouri 63141-7126 • Telephone (314) 872-8170

January 25, 1984 J-104-02

Texas Department of Water Resources
P.O. Box 13087
Capital Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

CLOSURE OF AREA F
WEST SURFACE IMPOUNDMENTS
NWIRP - MCGREGOR, TEXAS

Dear Ms. McGinley:

Closure of three hazardous waste surface impoundments on

the west side of Area F of the Naval Weapons Industrial Reserve

Plant near McGregor, Texas (located as shown on Attachment 1)

is completed. Submitted herewith is a "Certification of

Closure" letter as required by Section 335.216 of the Texas

Administrative Code and as set forth by the Texas Water Devel-

opment Board in Industrial Solid Waste Rules. The term "certi-

fication" used herein is a professional opinion and is as

defined in the Federal Register, Vol. 47, No. 143; Monday, July

26, 1982, page 32349, 40 CFR Part 260.10.

Further discussion regarding the term "certification" is

given in the above referenced Federal Register on pages 32289

and 32290 as part of a preamble. A copy is attached as Attach-

ment 2 .

Closure was authorized by Mr. Henry Davis, Executive

Director of Texas Department of Water Resources (TDWR), by

correspondence of November 23, 1982. A copy of letter is en-

closed as Attachment 3. Closure was accomplished in accordance

with a revised closure plan submitted to Ms. Ann McGinley of

TDWR by Shannon & Wilson, Inc. on June 27, 1983.
M MIKO Ai.^aaen. P E •> Ronald Salley. P.E

Se»ior Vice Piesideni and V|ce P<csident
Conu.il regional Oneclor

Ctvis lor>r>e< 0 G.-ovus P £



Texas Department of Water Resources
January 25, 1984
Paqe Two

Removal of contaminated material was accomplished by Her-

cules, Inc. as noted in correspondence from Hercules, Inc.

enclosed as Attachment 4.

The base of the impoundments was observed by representa-

tives of TDWR, Shannon & Wilson, Inc. and Hercules, Inc. on

July 12, 1983. At that time the impoundments were observed to

be clean. A memo from TDWR dated August 9, 1983 (attached

herein as Attachment 5) states, "Clean-up operations appear to

have been satisfactory and the impoundments free from contami-

nated material." Permission was given by TDWR to fill the im-

poundments. A representative of TDWR was again on the site on

November 14, 1983 to observe that the impoundments were pro-

perly closed. A memo concerning closure is given in Attachment

6.

Hercules, Inc. removed the waste from the impoundments in

accordance with the approved closure plan. Based on this in-

formation, visual determinations that contaminated materials

were removed from the impoundments, and the subsequent back-

filling of the impoundments, it is our opinion that closure of

the impoundments is complete.

We trust that this is the information that you require.

Should you have any questions or comments, please contact me.

Very truly yours,

Ronald M. Eckelkamp, P.E.
Shannon & Wilson, Inc.

Kathleen Anglin
Hercules, Inc. (Operator)

D. R. SpeAl
Southern Division Naval Facilities

Engineering Command
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2. Certification. The terms
"ce r t i f i ca t ion" , "certify", and " c e r t i f i e d "
are used throughout the r e g u l a t i o n s ,
inc lud ing those p romulga ted today, to
refer to the rendering of a professional
opinion concerning compliance wi th a
requirement of the regulations by a
q u a l i f i e d professional in the f ie ld .
Commenters have suggested t h a t cour t s
sometimes interpret these terms to imply
t h a t cer t i f ica t ion is e q u i v a l e n t to a
g u a r a n t e e or warranty, thus r e l i ev ing
o ther parties (e.g., owners and
operators) of their r e spons ib i l i t i e s under
regulations as a result of such
certifications. This was not in tended by
the Agency in the various RCRA
certification requirements. By requiring
a certification, the Agency is seeking an
opinion from a professional qualif ied in
the field but does not intend to relieve
owners and operators from their
responsibilities under the regulations.
The definit ion does not address the
poten t ia l liabilities of the cert i fying
party. This is a matter to be resolved
between the certifying party and the
owner or operator in accordance wi th
applicable law. Since EPA still believes
the terms "certification" and "certify"
accurately denote the Agency's
intent ion, EPA is choosing to def ine the
terms to eliminate possible legal
misinterpretation.

A t t a c h m e n t 2
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November 1982

Mr. W. H. Ful ler
Hercules Incorporated
Hercules Aerospace D i v i s i o n
P. 0. Box 548
McGregor, Texas 76657

Dear Mr. Fuller:

Re: Solid Waste Registration No. 30056
Hercules Reference No. 82HT1240

This letter is in response to your letter of October 25, 1982 and a meeting
held November 10, 1982 between representatives of Hercules, Inc. and Texas
Department of Water Resources (TDWR). The Department staff has reviewed the
closure plan submitted for three surface impoundments west of Building F-620
and feels that this proposal sati sfi es the requirements of Subchapters A, J
and N of the Industrial Solid Waste Rules pertaining to waste facility
closure. This letter authorizes Hercules, Inc. to initiate closure activi-
ties for the surface impoundments.

At the project's completion, TDV.'R requests that Hercules, Inc. obtain certi-
fication from a professional engineer that the impoundment closure has been
performed according to the specifications of your closure plan. In addition,
we also request that you provide this agency with copies of the pond bottom
analysis in order to demonstrate that the hazardous wastes have been removed.

We ask that you contact our TDl/R District 3 Office in Waco at 817/753-3688
at least one week prior to the excavation of the impoundment bottoms so that
they w i l l have an opportunity to observe your work. Should you have any
questions about this inatter, contact Ms. Ann McGinley of our Solid Waste
Compliance Unit at 512/175-5516.

Sincerely yours,

stf-Lts'M
Harvey Davis
Executive Director

CCS: Mr. Greg Tipple. Permits D i v i s i o n
Texas Department of Wjtcr Resources D i s t r i c t 3 Office

Attachment 3



Hercules incorporated
Hercules Aerospace DI
P O Box 548
McGregor. TX 76657
(817) fMO-281 1

November 7, 1983

Shannon & Wilson, Inc.
11500 Olive Boulevard
St. Louis, Missouri 63141

Attention: Mr. Ronald M. Eckelkamp, P.E.

Regarding: Excavation of Waste Material
Area F - West Surface Impoundments
NWIRP-McGregor, Texas

Dear Ron:

Hercules Incorporated has removed TATB contaminated sediments
and the underlying sand bedding from the three west surface
impoundments of Area F. The material was excavated to the top
of weathered rock with mechanical equipment and transported to
Area S by Hercules Incorporated employes under the direction
of the Hercules Incorporated environmental specialist. Pre-
cautions were taken to prevent contamination during transpor-
tation and to the best of our knowledge, all contaminants were
moved to Area S.

The excavated impoundments were observed by Mr. Don Wyrick of
Texas Department of Water Resources, Mr. Ronald Eckelkamp of
Shannon & Wilson, Inc., and Ms. Kathleen Anglin of Hercules
Incorporated on July 12, 1983. Mr. Wyrick observed that the
TATB contaminated sediments and sand were removed and indicated
that no additional testing would be necessary. Mr. Wyrick
subsequently gave verbal permission to fill the impoundments
on July 12, 1983. Written confirmation of this permission was
noted in a memo to Ms. Ann McCinley of the Texas Department of
Water Resources on August 9, 1983.

The impoundments were back filled by Hercules Incorporated
employes. Filling and contouring efforts were completed during
the last week of October, 1983. Final inspection by Don Wyrick
is expected to occur during the week of November 14th.

Very truly yours ,

Kat h 1 cen II . Angl in
Environmental Specialist

KIIA: lar

Attachment 4
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TO Ann McGinley, S o l i d Wastr f. S p i l l Response OATF: August 9, 1983

THRU

FROM : Don Wyrick, E r i v i ronmenta 1 Quality Specialist, District 3

SUBJECT: Hercules Incorporated, McGregor, Texas, S.W. Registration No. 30056--
Closure of Surface Impoundments in Area F

On July 7, 1983, the writer contacted Mrs. Kathleen An g l i n , Environmental Specialist,
Hercules, Inc., and conducted an inspection of the three (3) surface impoundments
located in the area previously designated as Area F. The purpose of the inspection
was to ascertain status of closure operations, as proposed by said company and approved
by our Department.

According to Mrs. A n g l i n , approximately 1,434 cubic yards of contaminated sludge and
soil was excavated from the impoundments. Clean-up operations appear to have been
satisfactory and the impoundments free from contaminated material.

The waste sludge and soil was removed and taken to an on-site area previously designate.
as area S, a permitted open controlled incineration facility. Ultimate disposal of
the waste material is pending chemical analyses of samples collected by said company
and appropriate classification, based on present characteristics. By letter of July
25, 1983, said company was authorized to proceed with proposed plans to burn the
solid waste material at Area S.

Mrs. Anglin was inforuied that proposed plans to f i l l , cover and properly close-out
the impoundments could begin.

This report is for your information. If we can be of any further assistance, olease
contact our office.

DW:tb

Don T/yrick

Joe/fl. Morgan, Supervisor

A t t a c h m e n t 5
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TO : Gary Schroeder , C h i e f , S o l i d W a s t e and S p i l l R c - s p o n s o A T t : Nuvoir.bor ?9 , 1933

THRU

FROM : Don Wyr ick , environmental Qua l i t y S p e c i a l i s t , D i s t r i c t 3

SUBJECT: Hercules Incorporated, McGregor, T e x o s . S o l i d W a s t e Reg is t ra t ion No. 30055--
Closure of Surface Impoundments in Area F

RE: Interoff ice Memorandum dcited August 9, 1983 (O'" ' : tb); copy at tached.

Cn November 14, 1983, the wr i te r c o n t a c t e d Hrs. Kath leen Ang l in , Environmental
S p e c i a l i s t , Hercules Inc. and conducted a fo l lov ; -up inspect ion of three (3)
sur face impoundments loca ted in the area p rev ious ly d e s i g n a t e d as Area F.
The purpose of the inspect ion was to a s c e r t a i n s t a t u s of c losure opera t ions .

The su r f ace impound":,."ts have been B i l l e d , cove red and properly c l osed _- j t as
proposed by Hercules, Inc. and approved by our Department .

This report is for your infor.-nation. If v/e can provide any addi t ional informa-
tion, please contact our o f f i ce .

DWrtb

Attach.T^nt

Dor. wyrick

Joe R. Korgan, Superv isor

A t t a c h m e n t 6



APPENDIX VI

REACTIVITY TESTING
TATB AND SOIL MIXTURE
NWIRP-McGREGOR, TEXAS
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SHANNON & WILSON. INC.

Geotechnical Consultants

Suite 276 • 11500 Olive Boulevard • St Louis. Missouri 631-51-7126 • Telephone (314) 872-8170

A r p i l 2 , 1984 J-104-02

Texas Department of Water Resources
P.O. Box 13087
Capitol Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

RE: Reactivity Testing
TATB and Soil Mixture
NWIRP-McGregor, Texas

Dear Ms. McGinley:

Submitted herewith is our report on reactivity testing of

triaminotrinitrobenzene (TATB) samples from the Naval Weapons

Industrial Reserve Plant in McGregor, Texas. Samples of soil

mixed with 1, 8, and 15 percent TATB were tested to demonstrate

that a mixture is nonreactive if it contains less than a speci-

fied percentage of TATB. Reactivity in this case is as defined

in Title 40 Code of Federal Regulations, Part 261.23(a) and

given herein as Attachment 1. Infrared scans of material exca-

vated from the surface impoundments indicated TATB contents

less than 15 percent.

Test data given herein demonstrate that an inert material

such as soil, when mixed with as much as 15 percent TATB, is

nonreactive.

Test Program

General Overview. Since few definitive test protocols are

available in regulations for the determination of reactivity,

our program was developed in conjunction with U.S.E.P.A. and

M Mike Ah.MdO'i PE
• t . - i ' in - Vu:'1 President ,'mu
' i ' M.-i; .1: D'TCIO'

J Ronald Salley. P.E
Vire President



Texas Depa r tmcMi t ol Water Uesourcu.s
Apr i 1 2, 1 (JU1

U.S. Bureau ot Mines. The latter agency was included since it

is under contract with U.S. E.P. A. to develop test procedures

relating to the explosivity of reactive materials. A sample of

soil adjacent to surface impoundments was obtained, mixed with

TATB and tested for the characteristics of reactivity given in

Title 40CFR Part 261.23(a). Additional detail regarding the

test program and testing laboratories are given in the follow-

ing paragraphs.

Test Laboratories. Testing was accomplished by the U.S.

Bureau of Mines at its Pittsburgh, Pennsylvania Research Center

and General Engineering Laboratories of Charleston, South

Carolina. As mentioned previously, the U.S. Bureau of Mines

laboratory is developing procedures for U.S. E.P. A. with regard

to test methods for explosivity characteristics as given by

40CFR. 261.23(a) (6) and (7). The remaining tests for

40CFR. 261.23 (a) ( 1) through (5) were performed by General Engin-

eering Laboratories in accordance with protocols developed

through conversation with U.S. E.P. A in Washington, D.C.

General Engineering Laboratories has an open-end contract to

perform environmental laboratory testing services for the

Southern Division Naval Facilities Engineering Command. The

tests were performed under this jurisdiction.

Sample Selection. The program was developed to determine

the point at which, if any, a mixture of TATB and soil became

reactive. Mixtures of 1, 8, and 15 percent TATB with soil were

selected. The upper threshold was determined based on back-

ground data generated by Hercules, Inc. which indicate that the

material removed from the surface impoundments contains less

than 15 percent TATB.

Soil from adjacent to the surface impoundments was exca-

vated and allowed to air dry. Bulk samples of the soil and

TATB were sent in separate containers to the U.S. Bureau of

Mines by regulated carrier in accordance with DOD and other

federal regulations. Samples were mixed by U.S. Bureau of
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Mines. Samples for General Engineering Laboratories were of

smaller volume and were therefore pre-mixed in the laboratories

of Hercules, Inc. The samples were shipped in accordance with

government regulations.

Test Methods. As stated previously, test methods were

developed in conjuncton with U.S.E.P.A and the U.S. Bureau of

M ines.

General Engineering Laboratories tested for the character-

istics given in Title 40CFR Part 261.23(a)(l) through (5).

These characteristics include general stability, reaction with

water, the formation of explosive mixtures when mixed with

water, generation of toxic gas vapors or fumes, and cyanide or

sulfide gas generation when exposed to basic or acidic condi-

tions. Test procedures used by General Engineerng Laboratories

are given in Attachment 2.

The test procedures developed by the U.S. Bureau of Mines

have been recommended to the U.S.E.P.A as suitable for deter-

mination of two of the explosive character isics of a reactive

waste; 40 CFR Part 261.23(a)(6) and (7). These two tests are

concerned with a material's ability to detonate or explode upon

being subjected to a strong initiating force or if heated and

also, its ability to detonate or explode at a standard tempera-

ture and pressure. Additional details regarding test pro-

cedures of the U.S. Bureau of Mines are given in Attachment 3.

The tests include the gap test for solids and liquids and the

internal ignition test (also called deflagration-to-detonation

transition test). These two tests were recommended to and

accepted by the United Nations Group of Experts on Explosives

as suitable for determining whether a substance possesses

explosive properties.

Test Data

Tests by General Engineering Laboratories Lror reactivity

characteristics given in 40CFR Part 261.23(a)(1) through (5)

were negative, that is, the m a t e r i a l d i d not demonstrate a
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reaction to test procedures. A report "Certificate of

Analysis" from General Engineering Laboratories is included

herein as Attachment 4.

Tests performed by the U.S. Bureau of Mines for explosive

characteristics as given in 40CFR Part 261.23(a)(6) and (7) did

not indicate a reactive material. As per the U.S. Bureau of

Mines report included herein as Attachment 5, "In no case were

any results indicating reactivity observed; i.e., in the gap

test the witness plate was not damaged nor was fragmentation or

a stable rate of propagation of the shock wave in the samples

observed (fragmentation and the detection of a decaying shock

wave in the immediate vicinity (10 to 15 cm) of the high

explosive booster is characteristic of even completely inert

substances such as water and is discounted); in the internal

ignition test no fragmentation, rupture, or bulging of the test

bomb was observed and the entire sample remained unconsumed."

The U.S. Bureau of Mines report further goes on to state, "The

negative results as described above were obtained consistently

in each of three trials with each of three sample mixtures con-

sisting of 1, 8, and 15 percent of TATB, respectively."

Conclusions

Based on data generated during these tests, it is our con-

clusion that mixtures of soil containing 15 percent or less

TATB are nonreactive. The tests performed by General Engineer-

ing Laboratories and U.S. Bureau of Mines did not indicate any

positive response. Further, for the characteristics tested by

the U.S. Bureau of Mines, they state: "It is concluded that

the soil contaminated with up to 15 percent TATB does not exhi-

bit the properites described in 40 CFR261.23(a) (6) and (7) as

contributing to the characteris ic of reactivity, according to

the test and critieria which we recommended to E.P.A. for that

purpose." Further, since the mixture of TATB and soil is not a

forbidden explosive as detinecl in 49CFR173.51 or a Class A
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explosive as defined in 49CFR173.53 or a Class B explosive as

defined in 49CFR173.88, it is our opinion that soil contami-

nated with 15 percent or less TATB is nonreactive.

We trust that this is the information you require. Should

you have any questions or comments, please do not hesitate to

contact me.

Very truly yours,

SHANNON & WILSON, INC.

Ronala M. Eckelkamp, P.E.
Principal Engineer

RMErpp

Attachments as noted

cc: Ms. Kathleen Anglin, Hercules, Inc.
Mr. Ken Chacey, Southern Division Naval Facilties

Engineering Command
Dr. John Goulias



§ 261.23 Characteristic of reactivity.

(a) A solid waste e x h i b i t s the
characterist ic of r e a c t i v i t y if a
representative sample of the waste has
any of the following properties:

(1) It is normally unsta-ble and readily
undergoes violent change w i t h o u t
detonating.

(2) It reacts violently with water .
(3) It forms potent ia l ly explos ive

mixtures with water.
(4) When mixed wi th wate r , i t

generates toxic gases, vapors or fumes
in a q u a n t i t y suf f ic ien t to present a
danger to human hea l th or the
environment.

(5) It is a cyanide or sulfide bearing
waste which, when exposed to pH
conditions between 2 and 12.5, can
generate toxic gases, vapors or fumes in
a quan t i ty sufficient to present a danger
to human health or the environment.

"[6) It is capable of detonat ion or
explosive reaction if it is subjected to a
strong ini t ia t ing source or if heated
under confinement.

(7) It is readily capable of de tona t ion
or explosive decomposition or react ion
at s tandard temperature and pressure.

(8) It is a forbidden explosive as
defined in 49 CFR 173.51. or a Class A
explosive as defined in 49 CFR 173.53 or
a Class B explosive as defined in 49 CFR
173.88.

(b) A solid waste t h a t exh ib i t s the
character is t ic of r e a c t i v i t y , but is not
l i s t ed as a hazardous waste in S u b p a r t
D. has the EPA Hazardous Was te
Number of D003.

A t tnchmcnt 1



'ingineeruKj Consulting
Chemical Analysis

GENERAL ENGINEERING LABORATORIES
1313 Ashley River Road P.O. Box 30712

S.C. 29407 Ov» lesion. S.C. 29417
Phono(803) 556-8171

R E A C T 1 V I T V f ' \ f & y . P ROC EDU K ES

r ac te r is t ics of:
t h r o u g h ( 5 ) . They

/ w i t h the US EPA in

These Test Procedures cover
Reactivity specified in 40 CFR 261
were developed as a result of convers';
Wash i ng ton.

40 CFR 261.23(1): It (the solid waste) is normally unstable
and read ily undergoes violent change without detonating.

i

Procedure la: Heat approx 0.1 gm of sample to 120C and
observe for reactions or changes in appearance indicating
thermal decomposition. Observations should be made at 10
minute intervals over a one hour period.

Procedure Ib: Place approximately 0.1 gm of sample on a
flat steel surface and strike forcefully with a hammer and
note reactions on impact.

40 CF'R 261.23(2)
water.

It (the solid waste) reacts violently with

Procedure 2: Place sufficient sample in a 30 ml beaker
to cover the bulb of a thermometer and note the
temperature when thermal equilibrium is achieved.
Carefully and very slowly add sufficient water to
completely wet the sample. Mix well and note any increase
in temperature over a period of approximately one hour.

40 CFR 261.23(3):
explosive mixtures

It (the solid
with water.

waste) forms potentially

Procedure 3: Take the wet sample from Procedure 2 and
repeat Procedures la and Ib.

40 CFR 261.23(4): When mixed with water, it (the solid waste)
generates toxic gases, vapors or fumes in a quantity sufficient
to present a danger to human health or the environment.

Note: There is at this point no "quantity" defined by EPA as
being sufficient to present a danger to human health or the
env i ronmen t.

Pr ocedu re 4 : Add an al iquot of. sample to slightly excess
water and capture any ;;as produced. Note the volume of
gas. Absorb the qas anci determine its' composition (i.e.
CN , H2S, etc.)

Attachment 2



iqineering Consulting
icrnical Analysis

GENERAL ENGINEERING LABORATORIES
1313 Ashlcv Kiv.-r Kotui P.O. Box 307 12
Charleston. S C 29407 Charleston. S.C. 294 I 7

Phone(803) 556-8171

Page 2 Reactivity T.gs t Prcedures Continued

'-//',

/
40 CFR 261.23(5): It (the
sulfide bearing waste which, wh4ry
between 2 and 12.5, can generate
in a quantity sufficient to present
the environment.

te) is a cyanide or
to pH conditions

gases, vapors or fumes
danger to human health or

Note: There is at this point no "quantity" defined by EPA as
being sufficient to present a danger to human health or the
env i ronment.

Procedure 5a: Add an aliquot of sample to excess HC1
solution with pH = 2 and capture any gas produced. Absorb
the gas and test for CN and H2S.

Procedure 5b: Add an aliquot of sample to
solution with pH = 12.5 and capture any gas
Absorb the qas and test for CN and H2S.

excess NaOH
produced .

fc : reac.proc2
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5 i rvrrocucno:

his test is designed to treasure the shock sensitivity and detonation

tion of a solid or liquid substance. The si-rple is loaded in a steel

of specific d Live.-is ions and is suNjecte-:! to the shock wave generated b/

the detonation of a pentolite booster. Thre-; criteria are used to evaluate

tj-.e results of the test.

5. 2 APPA.9ATUS AND KAITrUALS

5.2.1 SOLIDS

Tiie apparatus for the gap test is sho*-Ti in Fig 5.1. The test sample is

contained in a cylinder consisting of a <0.6 on length of cold-drawn seamless

carbon steel "mechanical" tubing 4 .76 cm o.d. with a wall thickness of 0.56 on

and an i.d. of 3 .65 or,. ' A mild steel witness plate 15.24 on square and ".32

cni thick is mounted at the upper end of the sample tubing and separated from

it by spacers 0.16 on thick. The bo t COT, of the cylinder is closed with t-o

layers of .008 cm .thick polyethylene sheet held in place with gum rubber bands

and polyvinyl chloride electrical insulating cape. There is no other gap

ber^een the pentolite booster and the test sanple as used in this test. A

continuous velocity of detonation^/ probe irade of thin aluminium tube with an

axial resistance wire having a resistance of 3.0 orrr\s/Gn is mounted on the

wall of the &a.-nple tubing. The outer tubing of the probe is crimped against

the inner wire at the lower end forming a resistor. Mien this assembly is

inserted in a medium wtiich transmits a shock wave, the outer wall crushes

against the inner wire, as the wave moves up the tubing shortening the

effective length and changing the resistance. If a constant current (usually

.06 arrperes) is irade to flow between the outer ard inner conductors, the

voltage between thcr> is proportional to the e f fec t ive length and can be

recorded as a function of time using an oscilloscope. The slope of the

oscilloscope trace is thus proportional to the velocity of the shock wave.

Ribovich, J., R. K. Kitson, a.̂ j f. C. Gi'.-f-on. Inr-'.r ^•••o.'HO'J Cord-^jp T>?s: .

M'A Journal , v. 6, ro. 7, ! 96E . : i - J r- '. -'. Ti 1 -

At lachnvnt 3
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The apfors'.JS for the gap test for l iquids is the- su/i* as that for solidr.
except tte: a ^et/iod of injecting bjbbief into the l iqu id Sjrrple is provid-rd.
The experimental set-up is given in Fig 5.2'. The bubbles are injected by
meiru of a 2 .35 cm diameter loop of v iny l plast ic tubing of the type used fo:
medical catheter i r a t ion with an o.d. of 0.18 cm and a wal l thickness of 0.04
an located at the bottom of the sarple. This loop is perforited with tvo rc---3
of holes dia/netr i ca l ly opposite to each other with the holes in each row
spaced 0 . 3 2 cm apar t . The holes are made b/ insert ing a 0.1) err. dia.~-ftcr
needle through the w a l l of the tubing. Due to the e l a s t i c na tu re of tht
tubing the holes contract almost conpletely when the needle is wi thdrawn, so
the actual hole diareter is nvich srnaller than 0.1 cm. The tubing is sealed at
one end of the loop with epoxy cement and a length of the tubing f rom the
other end of the loop is led outside to the air supply through a hole in the
steel tub ing , which is sealed with epory cement. Air is supplied at a
pressure of 30 to 100 kilopascals to obtain a flow rate of 1.2 l i tres/minute.
Where is it suspected that the sample may react with the steel tube, the

inside of the tube is sprayed with a fluorocarbon res in coating.

5.3

The sample is loaded to the top of the steel tube. For liquid samples,
adequate u l l age should be allowed. Solid samples are loaded to the density
attained by tapping the cylinder unt i l fu r the r settling becomes imperceptible.
The sample at 25°C!' is subjected to the shock wave generated by the detonation
of a pentolite (50/50 PETN/TNT) pellet 5.08 cm in diameter and 5.08 on thick
having a density of 1.6 - 0.05 grams/cc. The pentolite pellet is butted
against the bottom of the test sample and init iated with a standard detonator
(see Appendix 1 ) . The detonator is held in place by a cork detonator holder.

Three tests should be performed on each sa.Tple.

5. 4 CRITERIA AND r^rrViOO _OF_ ASSFSSING RESULTS

The c r i t e r i a for pro;\3:jat ion a r e :

(a) A subl? p ro roga t ion ve loc i ty g rea te r than 1 . 5kjr/sec is observc-c.

(bl A T>j\f: is pi-chc-- L1-.: v.uc'- L!V; •- lines;: plflto.

( c l T>' r . - - ; i " i . - . - tjr.v is f f jcrr.:nuv' j '. ̂ .-^7 '. t 5 ent '. r •: i-' '-oi.V
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cr i ter le a re (".-: .

5.5 EXVgLES OF RESULTS

5 .5 .1 SOLIDS

Test Substance

Ni troguar.idinj

TNT, ca s:

T-T. granule:

Watergel, aT.ine nitrate sensitized

Watergel,

AN7X3, conrr.e r i c i a 1

ANrO, aiirr.inized

AT-TO, metallized

Nitrocarbonitrate, low density

Nitrocarbonitrate, high density

A.'.' prills, agricultural

AN prills, industrial

AN prills, porous, low density

A,Tcronium perchlorate, 400u

Ammonium perchlorate, 45u

Benzoyl peroxide

M-Dinitrobenzene, fine crystals

2-4 Dinitrophenol, granular

2-4 Dinitrotoluene, granular

Cuanidine nitrate, granular

5.2 LIQUIDS

ts

25°C

Data

R e f .

X-2107

M-1138

M-1269

X - 1 8 4 2

X-1836

X-1655

X-1591

X-163S

X-1697

X-1877

X-1941

X-1483

X-1488

Ni tr OfTie thane-
N i trcrrethane/>'^-chanol, 55/45
ftonorr.ethyid.-ine n i t r a t e , 901 aq. sol.
Ethyltr^>glycol mononi trace, 50f aq. sol.
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Th.fr I n t e rna l I g n i t i o n TVii. is designe-d to detcr.nir.- thr respc.-.s-.- of explosive

T ' t r r i a l s to r a p i d l y r i s i n g Cenjvraturcs a.-v! pc-sr.jre;. The test., as us<xJ in

Test Series 1 and 2, d f f f e r s only in the weight of black po-vJer used as an

i g n i t e r . A 20 gram igr.iter is useJ in Test l ( b ) ( i i ) .

8 . 2 APPARATUS ANT) KATTHJAL5

9 . 2 . 1 The experimental arrangement is shown in Fig 8 .1 . The sample of

substance to be tested is contained in a 4 5 . 7 on length of "3 inch schedule

80" carbon (A53 Grade B) steel pipe wi t_h i . d . of 7 . 3 7 cm, w a l l thickness 0 .76

en, capped both ends with a "3000 pound" forged steel pipe cap.

8 .2 .2 An igni ter consisting of grade FFFg black powder is located at the

centre of the sample vessel. The ign i t e r asse-nbly consists of a cyl indrical

container 2.06 cm in diameter and 6.4 cm long, which is made from 0.054 cm

thick cellulose acetate held together by t-o layers of nylon f i l ament

reinforced cellulose acetate tape. The ign i t e r capsule contains a srall loop

formed from a 2.54 cm length of nickel-chromium alloy resistance wi re 0.030 an

in diameter having a resistance of 0.35 ohrs. This loop is attached to t\jo

insulated tinned copper leading wires . The tinned copper wi res are 0.0^6 cm

in diameter whils t the overall diameter including insulat ion is 0.13 on.

These leading wi r e s are fed through sn\all holes in the wal l of the pipe and

are sealed with epoxy resin.

8.3 PROCEDURE

The sarple at 25°C. is loaded into the pipe to a height of 23 an. A 20 gram

igniter (with its leads inserted through srrjll holes in the pipe w a l l ) is

inserted into the centre of the pic-:, the leads are pulled taut and then

sealed with epoxy res in . The remainder of the sarple is then loaded, aryd the

top cap screwed on. For gelatinous s-rralcs. the substance is packed as nearly

as possible to its nonr-al shipping dens i ty . For g r a n u l a r samples, the

substance is locd'i-J to the d e n s i t y c t - _ 3 : r.e-i b/ re;->?ated t^p.;jir>G of the ?i'-^

against a hard E u t f j c - ? . The ig-v.te: i s f i: ^-J L-. j c;i. 'r-?-t of 15 <:•--.': o.i

ined from a 20-volt tr a n s f o r r » ? r .
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c r i t e r i o n used in the interpretat ion of this test for test series 1 is

for a pos i t i ve result either tho pip-; or at Icor.t. one of the end cjps tx

fragmented in to at least two dis t inct pieces, i . e . , resu l t s in which the- pic.;*

is merely spli t or l a i d open or in which the pip* oc caps are dis tor ted to the

ooint at which the caps are blown off are considered to to rwjat ive r e s u l t s .

3 . 5 EXArJLES Of RESETS

3 . 5 . 1 SOLIDS

Test Substance

TNT, g r a n u l a r
Watergel

A.VFO, aJuminized
ANTO, iretallized
Ni t roca rbon i t r a t e , low density
Ni t rocarboni t ra te , high density

AN p r i l l s , a g r i c u l t u r a l
AN p r i l l s , porous, low density
ATronium perchlorate, 45u
Benzoyl peroxide^3 '
t t -Dini t robenzene, f ine crystals ' 3 '
2-4 Dinitrophenol, g ranu la r ' a '
2-4 Dini t rotoluene, granular ' 3 '
Guanidine n i t r a t e , granular '3 '

Resu l t s wi th
20 g ram i g n i t e :

Data
Ref .

M-1269
X-1985

X-1843
X-1635
X-1697
X-1877

X-1941
X-1438

(a) = 24 gram igniter
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.fjineerincj Consulting
^Chemical Analysis

GENERAL ENGINEERING LABORATORIES
1313 Ashley R ive r Road P.O. Box 30712
rh.vk-sion. S C 29407 Char les ton, S.C. 29417

Phont-(803) 556-8171

Client Southern D i v i s i o n
Naval P a c i I i t i t s
Engineering Command
P.O. Box 10C16H
Charleston, SC 29411

Date

P.O. No.

Requested by

December 2, iy8 3

Mr. Ken Chacey

CERTIFICATE OF ANALYSIS
Sample Type: TATB Contaminated Soil
Date Received: October 7, 1983
Delivered/Collected by: Hercules Laboratory

Shannon t. Wilson, Inc

Hercules Hercules
Reactivity No. 003 No. 004

Characteristic (1) 1% TATB 8% TATB

40 CFR 261.23(1)
Thermal Effects None None
Impact Effects None None

40 CFR 261 .23(2)
Thermal Effects None None

40 CFR 261.23(3)
Thermal Effects None None
Impact Effects None None

40 CFR 261.23(4)
Gas Generation None None

40 CFR 261.23(5)
Gas Generation
with Base at None None
pH = 12.5
Gas Generation
with Acid at None None
pH = 2
Presence of
Cyanide None • None
Presence of
Sulfide None None

Hercules
No. 005
15% TATB

None
None

None

None
None

None

None

None

None

None

(1) Test protocols were developed through telephone conversations
with US EPA

Respectfully Submitted oy

L c: nvIr.mo t t o chine nl
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February 29, 1984

Mr. Ronald M. Eckelkamp
Principal Engineer
Shannon and Wilson, Inc.
Suite 276
11500 Olive Boulevard
St. Louis, MO 63141

Dear Mr. Eckelkamp:

We have applied the test procedures which we have recommended to the
Environmental Protection Agency (EPA) as suitable for determination of
two of the properties characterizing "reactivity" [Title 40 Code of
Federal Regulations Part 261.23(a)(6) and (7)] to mixtures of the samples
provided by your company. The test procedures referred to are the gap
test for solids and liquids (at zero gap) and the internal ignition, test
(also called deflagration-to-detonation transition test) (at 20 gram ig-
niter mass), which have been recommended to and accepted by the United
Nations Group of Experts on Explosives as suitable for determining whether
a substance possesses explosive properties. Descriptions of these tests
and their associated criteria from the United Nations test manual are
attached.

The test samples were prepared from the samples of Triaminotrinitrobenzene
(TATB) and soil supplied by you according to the procedures previously dis-
cussed, i.e., three samples consisting of 1, 8, and 15 percent, respectively
of TATB in the air dried soil were prepared, and the tests described above
were performed in triplicate on each sample. In no case were any results
indicating reactivity observed; i.e., in the gap test the witness plate was
not damaged nor was fragmentation or a stable rate of propagation of the
shock wave in the samples observed [fragmentation and the detection of a
decaying shock wave in the immediate v i c i n i t y (10 to 15 cm) of the high
explosive booster is characteristic of even completely inert substances
such as water and is discounted]; in the internal ignition test no frag-
mentation, rupture or bulging of the test bomb was observed, and the entire
sample remained unconsumed.

The negative results described above were obtained consistently in each
of the three t r i a l s with each of the three sample mixtures consistinq of
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i;rih('(i in in (Tl-1 2f> 1 . i;3 (a ) ( 6) and (7) as I.OM tr i hu t i ruj to the c h a r a c t e r i s t i c
0< r e a c t i v i t y , acco rd i na to the tes ts and c r i t e r i a wh i ch we recommended to
[•'PA for that purpose.

S ince re ly ,

J. Edmund Hay
Research Superv isor , Exp los ives

Attachment
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I. INTRODUCTION

In March 1983, the final Initial Assessment Study (IAS) for the NWIRP
McGregor, TX, prepared by Envirodyne Engineers, was published. A location map
for NWIRP McGregor 1s shown on Figure 1. The recommendations from the IAS are
summarized 1n Table I. All the recommended actions have been accomplished,
and it is the purpose of this report to discuss the findings and Identify the
remedial actions required.

The SOUTHNAVFACENGCOM Confirmation Study (CS) was Initiated in August
1982, and an on-site visit and survey at NWIRP McGregor was conducted during
the week of 20-24 September 1982. The Shannon & Wilson Ground Water Quality
Assessment of Area F (Site 2) was Initiated in October 1981. Although
information relative to the Investigation of Site 2 is provided 1n this
report, the ponds are not abandoned hazardous waste disposal areas. Instead,
Site 2 constitutes an operating treatment area regulated under the Resource
Conservation and Recovery Act (RCRA) and, therefore, 1s not classified as a
Superfund or Navy Assessment and Control of Installation Pollutants (NACIP)
site.

II. EXECUTIVE SUMMARY

The IAS Identified seven sites as requiring a Confirmation Study (CS).
Contamination significant enough to warrant cleanup has been Identified at
three of the sites. Projects to clean up these contaminated sites are either
In process or will soon be initiated. The sites are identified by number on
Figure 2.

A. Site 2 - West Ponds In Area F

This 1s an operationally oriented site requiring corrective action
under RCRA. Use of the settling ponds has been terminated and contaminated
material has been removed. This site 1s the subject of a detailed Ground
Water Quality Assessment for Area F prepared by Shannon & Wilson, Inc. No
significant ground water contamination was discovered in the vicinity of this
site.

B. Site 3 - Stock Pond North of Area F

The pond water and sediment have been sampled and no significant
contamination found. With discontinuation of use of the west settling ponds
and cleanup of the pesticide contamination in Area G, the stock pond may
continue to be used for cattle watering.
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Number | Site Name
001 (Area F--Eaat Settling Fonda

1
1
1

m)i (Area f — West Settling Ponds
1
1
1

003 (Area f — Stock Pond
1
1

Old (Area E — Dump
1
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1
1
1
1
1
1

006 (Area L — Asbestos Pile
j
1
1
I
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1
|
1
1
1
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..
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I
1

010 (Area H— Propellent Washout
(Pond
1
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1
1

1
(01) (Area S — Uurning Grounds

1 1
(Old (Area S--Landfill

1 1
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- 1
1
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(chromium and trichtoro-
lethylene.

-

—
- (Obtain aerial photoa from

JWU II and analyse to aee if
(any washout pits are pres-
|ent. If present, (ample the
(soil and analyze for TNT.
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.
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(I) Sitea considered innocuoua are eliminated by the Confirmation Study Hanking Syatem (CSMS) and do not receive a icore. No

(urtliuc action is needed at tlioie cite*.
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C. Site 5 - Pesticide Dump in Area G

Approximately 1500 - 3000 cubic feet of concentrated pesticides and
2500 cubic yards-of low level pesticide contaminated earth has been identified
in the eastern portion of Area G. A construction project to remove and
dispose of the pesticides off site is being developed. The area will be
covered with clean topsoil and seeded to native grasses and returned to its
original character.

D. Site 6 - Asbestos Dump in Area L

As recommended In the IAS, this site will be burled under
approximately 6,000 cubic yards of earth and drainage in the area rerouted to
prevent future erosion. This location will be identified In the Base Master
Development Plan and approprite signs placed to insure that it remains
undisturbed. Compared to containerizing and disposing of the asbestos
elsewhere, which would only greatly aggravate the potential for serious
contamination via airborne dispersion of the disturbed asbestos, covering the
site Is a much safer approach to solving the problem.

E. Site 9 - Stock Pond North of Area M

The stock pond water was analyzed for hexavalent chromium and
trfchloroetnylene and no contaminaton found. Therefore, no corrective action
is necessary.

F. Site 7 - WW II Washout Pits and Leaching Trenches (Areas J, K. and L)

An analysis of 1943 - 1944 aerial photographs of the NWIRP McGregor
gave no Indication as to the existence or location of washout pits and
leaching trenches in areas J, K, and L. A survey of users and wells In these
areas gave no indication of any residual water contamination from TNT.
Therefore, no corrective action 1s necessary.

G. Site 12 - WW II Washout Pits and Leaching Trenches (Area M)

An analysis of 1943 - 1944 aerial photographs of the NWIRP McGreogr
gave no Indication as to the existence or location of washout pits and
leaching trenches in area M. A survey of users and wells in this area gave no
indication of any residual water contamination from TNT. Therefore, no
corrective action 1s necessary.

III. SIGNIFICANT FINDINGS

Reference should be made to the I AS and Shannon & Wilson study for
detailed background Information on each of the sites in Table I covered by
this Confirmation Study. The Confirmation Study findings for each of the
sites are discussed in detail in this section.



A. Site 2 - West Ponds in Area F

For a detailed discussion of the ground water contamination analysis
associated with the operation of the West Settling Ponds in Area F, reference
should be made to the Shannon & Wilson Study. As a continuously operating
site until closure, this site should never have been classified as a NACIP
abandoned hazardous waste disposal area. Management and cleanup of this site
has been under RCRA. Corrective action has been initiated.

B. Site 3 - Stock Pond North of Area F

As recommended in the IAS, sediment and water samples were analyzed
for the contaminants listed in Table I. Results of the laboratory analysis
are contained In Appendix A. No significant contamination was found for any
of the pollutants Identified. The stock pond is a safe source of drinking
water for cattle and no remedial action is necessary.

C. Site 5 - Pesticide Dump in Area G

As early as April 1979, personnel from SOUTHNAYFACENGCOM Identified
and reported on significant pesticide contamination in a former dump site
within Area G (see Figure 3). The substance of the results of an on site
survey conducted at that time, contained 1n Appendix B, supplement the I AS
discussion of this site.

In September of 1982, per the recommendations in the IAS, the tall,
native grasses in the contaminated area were mowed and burned. During the
week of 20-24 September, the Army provided helicopter support for taking
aerial photographs. Two representative photographs taken by NWIRP McGregor
photography personnel are provided herein as Photograph 1 and Photograph 2.
Photographs 3 and 4, not available during the IAS, are also Included for
historical reference purposes. The latter two photographs were taken In the
1951-52 tlmeframe just prior to or shortly after close out of the pesticide
processing operations. Like the 1982 photograhs, they show a long linear
strip of pesticide dumping between the roadway and fence line (the burned off
area 1n the 1982 photographs).

Appendix B, Part II, contains the detailed information on the 1982
soil sampling in Area G. It shows that In those locations within the
contaminated area where via visual inspection there would appear to be a high
concentration of pesticide contamination (designated as hot), laboratory
analysis verified the assumption. At the hot sites, the contamination does
not occur below 12 Inches. This would be expected given the insolubility and
high soil affinity of the subject pesticides. In those locations within the
contaminated area that by visual Inspection would appear to be relatively
uncontaminated (cold), laboratory analysis also verifies this assumption.
Appendix B, Part~TTT, contains detailed information on subsequent soil
sampling In Area G, conducted on June 22, 1983.
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8 PHOTOGRAPH 1 PESTICIDE DUMP (SITE 5)



PHOTOGRAPH 2 PESTICIDE DUMP (SITE 5)
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In summary, and as verfieid by laboratory analysis, and most clearly
seen by looking at the photographs, pesticide contamination occurs primarily
in small patches throughout the cross hatched area shown in Figure 4. The
levels of contamination outside the concentrated pesticide patches are very
low or nonexistent.

D. Site 6 - Asbestos Dump in Area L

Photographs 5 and 6 clearly define the extent of the asbestos dump
site 1n Area L 1n 1952-53 and 1982 respectively. The site with elevation
contours 1s also shown In Figure 5. Although the crust which has formed over
the top of the asbestos and vegetation throughout the site have minimized
erosion and any airborne asbestos dispersion, remedial action is required to
insure that the site be permanently secured.

E. Site 9 - Stock Pond North of Area M

An analysis of water samples taken in 1981 (see Appendix C) from
this stock pond indicates levels below the safe drinking water standards. The
pond can therefore be considered safe for cattle drinking.

F. Site 7 - WW II Washout Pits and Leaching Trenches in Areas J. K. L

The EPA Environmental Photographic Interpretation Center was
contacted for assistance in locating aerial photographs of Areas J, K, and L
during WW II bomb manufacturing operations. Appendix D contains these
photographs, taken in the 1943 - 44 tlmeframe.

A detailed analysis of these photographs and as built drawings of
Areas J, K and L prepared 1n February 1945 Indicate the use of concrete lined
settling basins and no leaching trenches. An analysis of early 1950 aerial
photograhs of these areas, also contained 1n Appendix D, also give no
Indication as to the existence of leaching trenches.

Since there Is no documented evidence Indicating the use and
location of leaching trenches, it 1s assumed that no ground water pollution
could have resulted from bomb manufacturing operations in Areas J, K, and L.

G. Site 12 - WW II Washout Pits and Leaching Trenches in Area M

As was the case with Site 7, there 1s no historical or visible
evidence as to the existence or location of washout pits and leaching trenches
in Area M.

IV. REMEDIAL ACTIONS

Remedial action Is recommended for three of these sites.

12
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A. Site 2 - West Ponds in Area F

This site has been closed and is in the process of being cleaned
up. The finalized closure plan is provided as Appendix E. Corrective action
has been handled under RCRA and not as a NACIP cleanup project.

B. Site 5 - Pesticide Dump in Area 6

The Texas Department of Water Resources requires cleanup of all
pesticides toj-esldual levels below 1 ppm (please refer to correspondence in
Appendix F). "In order to achieve this level of compliance, it is recommended
that the entire cross hatched area in Figure 4 be removed to a depth of 12".
This 1s a total volume of approximately 2500 cubic yards. The concentrated
pesticides and contaminated soil must be removed to and disposed of at a
landfill approved by the State of Texas. Documentation that all of the
material removed has been properly disposed of will be required. Post cleanup
sampling will be required to confirm that residual pesticide concentrations
are below 1 ppm.

It 1s recommended that this work be accomplished by a firm
experienced In the handling and disposal of hazardous materials. On site
removal shall be accomplished so as to minimize dispersion of the pesticides
and to maximize the health and safety of those involved In cleanup activities.

C. Site 6 - Asbestos Dump in Area L

Remedial action at the asbestos dump site involves covering the
asbestos with a minimum of 2' of compacted topsoil, rerouting the drainage in
the area to preclude erosion and placing signs In the area warning persons not
to disturb the site. The presence of the site should also be Integrated Into
the activity master development planning process.

The material being covered is pure friable asbestos. Disturbance of
the asbestos must be minimized at all times.A crust formed over the top of
the asbestos dump site has effectively eliminated the possibility of airborne
asbestos in the area. However, when this crust Is disturbed (walking,
shoveling, equipment transit, etc.) the asbestos becomes airborne. Therefore,
during any activities that break the crust and lead to the possible airborne
dispersal of asbestos fibers, a water spray must be applied to the disturbed
area so as to preclude dispersion. Covering of the asbestos site shall
proceed from the periphery inward so that equipment and workers will be
supported by and directly contact fill material and not asbestos.

17



The State of Texas concurs in this corrective action as discussed 1n
their correspondence contained in Appendix F.

Prepared by:

RICHARD BOZU

Reviewed by:

J. L. McCAULEX P.E.
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APPENDIX A

WATER AND SEDIMENT ANALYSIS OF

STOCK POND NORTH OF AREA F

(SITE 3)
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cc: File

^

RL-81-28
McGregor, Texas
April 28, 1981

To: G. V. Cobb

From: H. D.

Subject: Pond Water (4-20-81)

Pond water sampled on 4-20-81 was analyzed as follows for traces
of toluene, TATB, and other compounds associated with the synthesis
of TATB:

GC analysis of the pond water showed no trace of toluene or
other such compounds.

The pond water contained 32 by weight of dissolved solids.
These solids showed no trace of TATB when analyzed by IR.
The residual solids were mainly comprised of inorganic
chlorides.

The yellow color of the water can be removed by treatment
with activated charcoal.
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HasCiTxgs Analytical Laboratory P. 0. Box 1910
Attn: J. W. Karban ADOHCBB Waco, Texas 76703

ANALYSIS

One (1) sample of water was submitted for identi-
fication of organics present by gas chromatography/
mass spectrometry (GC/MS).

The water was extracted with pesticide grade methylene
chloride at pH's 4.0 and 11.0. These extracts
were- concentrated by Kuderna-Danish techniques,
then combined just prior to analysis on a Hewlett-
Packard 5995 GC/MS System equipped with 30m" SE-
54 WCOT fused silica capillary column. The following-
compounds were identified.

ALLIED ANALYTICAL & RC9EARCH LABORATORIES. BY-



ALLIED ANALYTICAL & RESEARCH LABORATORIES

24330

75224

SAMPLE Effluent Discharge

IDENTIFYING MARKS Cao Rol r\uOcc DC.LVJW

BUBMITTED BY

June 11, 1982

DATE SUBMITTED 5/ig/82

ANALYTICAL REPORT NO. 593Q1
Page 2

Hastings Analytical Lab. P. 0. Box 1910
Attn: J. W. Karban ADDRESS yaco, Texas 76703

ANALYSIS

COMPOUND

Xylol

Trichlorobenzene
Aliphatics

Diethyl Phthalate
Butyl Phthalate

PCB (Aroclor 1242 or 1254)
Halogenated Cmpds "A"

Halogenated Cmpds "B"

(C15-cn)

Approximate concentration
_ range

1-50 ppb
1-50 ppb
50 - 500 ppb
1 - 50 ppb
1-50 ppb
1 - 5 0 ppb
100 - 5000 ppb
100 - 5000 ppb

The compounds listed as "A" and "B" above appear
Co be halogenaced aromatics with molecular weights
of. 270 and 305, respectivily. Mass spectra of
these compounds are enclosed.

ALLIED ANALYTICAL A RESEARCH LABORATORIES. BY

H. Morris/Waller,

TMtf) •CPOUT DOC* MOT COMBTITUTC A*>»*)OVAb Oa) AM CMOODBCMCMT. AWL O •) AMT
TXT DinCCTDM Or TMC I.A

MAT MOT »C nK^MOOUCCO O«



GENhKAL hNUlNtbMNU LADurvAi
Full Service Chemical Testing and Ahoiysis

6 Lob.
. 3 Ashley River Rood

Charleston. S.C.
Phone (600) 556-6171

Moiling Address
P.O. Box 30712
Charleston. S.C. 2P407

Analysis Sheet

Client Southern Division
Naval Facilities
Engineering Command
P.O. Box 10068
Charleston, SC 29411

Dote

P.O. No.

Requested by

February 25, 1983

N00612-82-A-B178-316F

Mr. Laurens Pitts

Somple'ldentificotion Results

Analysis of 7 oil samples and 1 soil sample, received in our laboratory on
February 10 and 17, 1983, has been completed. The results are summarized
below.

To\nk Tank Tank Truck

rDDT, pp

- 1016
- 1210 "
- 1221
- 1232
- 1242
- 1248 15.7 52.6 1170X201
- 1254
- 1260

Rectif ier Requl^or
Trans

0

. /T -
:ormer
.1

Pond
Mud

<D

Respectfully submitted by

George C. Greene, P.E., Ph.D.

fc:nvfc0218.3



APPENDIX B

SOIL ANALYSIS FOR PESTICIDE DUMP SITE

IN AREA G

(SITE 5)



PART I - APRIL 1979

SOUTHNAVFACENGCOM SURVEY
The G area is located approximately in the middle of the facility;-

being about tvo miles from the Tovn of McGregor to the northeast. This
area, viich includes building 705, apparently (no official records could
be found) had been used by the Geigy Chemical Company after World War H
as a pesticide formulation site. The vail areas of building 705 contained
many stencil markings of different pesticide names. Inside the building
itself there vas a "very strong odor originally thought to be pesticides;
hovever, this vas discounted after analysis of samples in the building
shoved no pesticides present. The area behind building 705 on either
side of the G <area perimeter road, vas apparently used as a disposal site
for the Geigy operations. The area, approximately 700 feet long and 300
feet vide, vas grovn up in grass approximately a foot high vith sparse
unvegetated areas containing broken laboratory type glassvares, barrels,
(mostly rusted avay) vith pesticide markings and pesticide bags vith
labels indicating that DDT, toxaphene, aldrin-dieldrin, chlordane-hepta-
chlor, BEC-lindane, and endrin had been present. This area also had a very
distinct yet different odor from building 705. From the evidence examined
it appears that the general Geigy operations consisted of shipping in
technical grade (pure) pesticides probably in 55 gallon drums, and mixing
vith inert material and packaging in building 705.

The first day of the surrey, 16" May 1978, consisted of a meeting
vith NWIRP personnel, a general tour of the facility, and collecting
several (three) surface samples of suspect material from the G area
disposal site, and three samples of soil and vater from other areas of
the facility.

The second day of the surrey consisted of a thorough search and
sampling of the G area including building 705 • Seven samples vere
collected vithin the disposal area, tvo inside building 705, one from a
cattle tank (drainage pond) approximately 3A mile from the disposal area,
and one from an area outside the G area vater shed.

The folloving list of 17 samples vere analyzed by the Naval Ordnance
Station, Indian Head, MD. (For locations see Figures 5 and 6):

No. Description Date Collected

Toxaphene 1 G area - Surface material, brovn in color 16 May
vith a resin texture -

Sulfur 2 G area - Surface material, yellov in color 16 May
vith a solf-stone texture

ODT 3 G area - Surface material, white vith a 16 May
crystalline structure

DDT b G area - (Hole #l) Surface material, vhite 17 May
vith granular texture

Nojhing $ G are& _ (Hole #1j ̂^ S8Jnple lfl" deep 17

' 6 G area (Hole #2) Surface material vhite 17 May
QQJ vith granular texture

1
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Sample No.

.2 ppm7

3.9 ppm8

DDT 9

1 . 9 ppmlO

Nothing n

Nothing 12

Nothing 13

Nothing î

Nothing 16

Nothing 17

Description

G area (Hole #2) Soil sample 2-'' deep

G area (Hole #2) Soil sample U2" deep

G area (Hole #3) Surface material, vhite
vith granular texture

G area (Hole #3) Soil sample 2U" deep

Mud sample from cattle tank
approximately 3A mile belov G area

Mud sample from Harris Creek, vhich drains
central part of facility (outside G area
vatershed) at boundary railroad tressel

Composite dust and dirt sample collected
inside building 705

Wall scrappings from inside building 705,
brovn substance apparently splashed on the
vails many years ago

Soil sample in dry drainage ditch at calvert
under dirt road in S area

Water sample in creek at dirt road bridge
north of the burn site in S area

Mud sample from pond across road (north)
from M area

Date Collected

17 May

17 May

17 May

17 May

17 May

IT May

17 May

17 May

16 May

16 May

16 May

Samples 1, 2 and 3 vere analyzed for suspected substances based upon
visual observation; toxaphene, sulfur, and DDT respectively. Samples
1; through IT vere scanned for the presence of any pesticides in general.
Samples U through 10 vere revieved specifically for the presence of
aldrin-dieldrin, chlordane-heptachlor, BHC-lindane, toxaphene, DDT and
endrin.

The folloving analytical results vere obtained:

Sample No. 1 - Toxaphene (high grade - pure)
2 - Sulfur (high grade - 98? plus 2% DDT)
3 - DDT (pure crystallized)
U - DDT (hî a grade)
5 - No pesticides
6 - DDT (high grade)
7 - DDT (0.200 ppm)
8 - DDT (3.900 ppm)
9 - DDT (high grade)
10 - No pesticides
11 - DDT (1.900 ppm)



Samule No. 12
13
1U
15
16
17

Bo pesticides
No pesticides (primarily calcium carbonate)
No pesticides (natural resin)
No pesticides
Bo pesticides
No 'pesticides

Based on the analytical results obtained from the first group of analysis,
it vas concluded that other t̂ n the isolated surface deposits of pure
grade pesticides the only contaminant still present after the 25 or so
years since the close of the Geigy operations is DDT. These conclusions
prompted the second soil sampling visit of 9 January 1979*

On 9 January 1979, a total of eleven soil samples vere collected (see
Figures 5 and 6). Seven samples (Nos. 18-2U) vere collected in and around
G area. Samples No. 25 and 26 vere collected in separate depression areas
of the drainage ditch connecting G area and the cattle tank from vhlch
sample No. U vas collected. Samples No. 27 and 28 vere collected off
NWIRP property in the drainage creek that receives runoff from G area
belov the cattle tank. These eleven samples vere analyzed by NOS, Indian
Head, MD, for DDT concentrations.

No. Results DDT (ppm)

16

19

20

21

22

23

25

26

.050

.030

1.300

0.200

0.050

0.550

0.100

0.500

0.050

Description

G area, soil sample south side of building
705, 3 inches belov grade

G area, soil sample vest side of building
705, 3 inches belov grade

G area, soil sample vest side of building
705, 3 inches belov grade

G area, soil .sample north side of building
705, 3 inches belov grade

G area, soil sample north side of building
705, 3 inches belov grade

G area, soil sample south side of building
705, 3 inches belov grade

Just across fence from G area deposit
site soil sample 3 inches belov grade

G area, surface soil sample north side
of building 705 in drainage ditch as it
exits the G area at fence line

Surface soil sample in G area drainage
ditch next to road leading to H area



Sample No. Results DDT (ppm) ' Description

27 0.015 . Mud sainple from G area drainage ditch
vhere it -exits NVT?.? at railroad tressel

28 0.001 Mud sanple from G area, drainage ditch
vhere it passes under Eighvay 81*,
approximately one-half mile belov NWIUP
boundary

CONCLUSIONS

The disposal site in G area is contaminated vith isolated surface
deposits of high grade chemicals, of vhich most are pesticides. These
chemicals present a health hazard and should be removed, as should the soil
in the immediate vicinity of these deposits. The cattle tank dovn stream
from G area should be filled as its 1.9 ppm DDT presents a potential health
problem to livestock using it.

The presence of DDT in the vicinity of the heavy deposits is not
unexpected due to its long persistence and its insolubility in vater. The
exposure level at vhich DDT concentrations present a direct health hazard
to persons working in the area has not been firmly established. Water
Quality Criteria 1972. by the National Academy of Sciences, established a
calculated mail mum safe level from all sources of exposure for DDT for
humans at 0.05 mg/kg/day. These limits reflect the amount the National
Academy recommends can be Ingested vithout 'harm to the health of the
consumer. It is further pointed out that this limit is meant to serve only
in the event that these chemicals (DDT) are inadvertently present and do
not imply that their deliberate addition is acceptable. This reference,
vhich is the current reference being used by the Environmental Protection
Agency (EPA) for pesticide criteria, does acknovledge that there are
conflicting studies relative to the carcinogenic effect of DDT. It is the
level of exposure that is in question, not the acknowledged harmful effects.
Because of the adverse physiological effects of DDT on humans and because
of the inadequate information on the exposure limits, it is recommended
that the surface area soil around the concentrated material also be cleaned
up.

The residual amounts (approximately 1 ppm or less) of DDT throughout
the entire G area and 'in the cattle tank may not be totally attributable
to the Geigy operations, it could, at least partially, be the result of
agricultural pesticide application over the years. In any event, these
lov levels in the soil should not present a health hazard, however, the almost
2 ppm DDT in the cattle +-*tiV could present a problem. When the livestock walk
in the pond the fine DDT particles become suspended in the vater and may be
ingested as the livestock drink the vater.

The other areas of NWTOP under reviev (excluding G area) did not
exhibit any outward appearances of contamination. Based upon visual
observations and conversations vith NWIHP personnel there vas no evidence to
support contamination of these areas. Hovever, due to the highly technical
and selective nature of ordnance operations, the Ordnance Environmental
Support Office (OESO), Naval Ordnance Station, Indian Head, MD, has been



requested to include NWIRP McGregor, Texas, in their list of activities
for comprehensive environmental surveys. An OESO survey is planned for
NWIRP McGregor in June 1979.

Relative to these other areas, the following land use observations
should be considered:

1. The existence of a solid vaste disposal site, such as the one in
parcel 3, field 3, is not unusual for an industrial complex such as NWIRP.
Cleaning up this type of area for other land use would probably be economi-
cally unjustifiable;

- -•

2. The burn site within S area would exclude other land use by the
nature of its operations, and runoff from the site does not present a
health hazard to the surrounding area;

3. The parcel 4, field 3, that contains the Imhoff Tank and waste
stabilization ponds (evaporation ponds) should remain as is with a small
buffer zone from other land areas.

RECOMMENDATIONS

The surface deposits of high grade chemicals present a health hazard and
should be removed. Until this Is accomplished, and as agreed upon during
the outbriefing of the January visit with Messrs. Barley Kamm and Jim Wagnor,
the area as it presently exists, should be designated as a "minimum access
area". This being an area where access is restricted to only direct job
related personnel and then only for non-continuous duration, particular
emphasis should be made to eliminate/restrict exposure to the actual dis-
posal site Itself.

The deposits of high grade chemicals (probably no more than one or two
cubic feet) should": be eliminated by packaging and landfill. The high grade
material should be placed in a metal drum, properly labeled as containing
pesticides, and sent to a Class A landfill for burial. It is doubtful
that the City of McGregor would accept this material in their landfill. If
a closer suitable landfill cannot be found, Texas Ecologist, Inc., Robstown,
Texas, (512) 387-3518, has accepted this type of material for landfilling
In the past for a nominal fee (less than $20/barrel).

The surface soil in the immediate vicinity of the concentrated surface
deposits should be removed. It is recommended that the material be buried
on site. A four to six foot trench could be dug along the west fence of
G area for this purpose. The soil, approximately six to eight inches deep
and three to four feet away from the surface deposits, should be scrapped
up, placed in the trench and covered with at least four feet of cover.
The cattle tank should be filled and abandoned and the storm drainage
path from the G area rerouted around it. A new tank could be dug out in
che near vicinity if local operations so require.



The entire Geigy Chemical Company disposal site, on both sides of
the G area perimeter road should be cleaned of debris such as the broken
glass, paper, barrels, etc. This material could be taken to the City of
McGregor landfill.

As a final precautionary measure, it is recommended that the entire
disposal site be plowed and seeded with a grass cover. This will result
in at least several inches of cover over any unnoticed area of
contamination.

To accomplish this the area should be plowed using a disc a minimum of
4 inches deep. Next the soil should be harrowed to provide a smooth seed-
bed, then fertilized with 10-20-10 at a rate of 300 Ibs per acre evenly
spread over the entire area and seeded with Kline grass at a rate of 2.5
pounds per acre. These practices should be applied and completed within
10 days following completion of chemical clean-up.

With the implementationrof the above recommendations the G area should
be available for agricultural outleasing.

8



APPENDIX C

WATER ANALYSIS FROM STOCK POND NORTH OF AREA M

(SITE 9")



CENTRAL TEXAS ANALYTICAL
QUALITY CONTROL ENGINEERS

8283 BOSQUE BLVD.
.WACO. TEXAS 78710

AKLES C SCHANK. CH.E.; P.E. • OFFICE 1*17) 772-334*
HOME 1*171 772-3433

CCMAMO N. SCHANK. GCOL.

&r-
November 25, 1981

Mr. George Cobb

Hercules Inc.

P.O. Box 5̂ 8̂

McGregor, Texas 7665?

Dear Mr. Cobb,

The samples received and tested during the month of November 1981

and reported to you by telephone are as follows:

L-322-1 Chromium 0.68 ppm

Trichloroethylenê  Not̂  detect*

#81

#81-322-2 Silver 3*66 ppm

Very truly yours

. "Schank



APPENDIX D

WU II AERIAL PHOTOGRAPHS OF AREAS J, K, L

AND

1952 PHOTOS OF AREA J

(SITE 7)



*V7 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL PHOTOGRAPHIC
INTERPRETATION CENTER

P.O. 1587
VINT HILL FARM STATION

WARRENTON. VIRGINIA 22186

December 2, 1982

Commanding Officer
Attn: Dick Bozung
Code 114A
Southern Division
Naval Facilities Engineering Command
P.O. Box 1068
Charleston, SC, 29411

Dear Mr. Bozung:

Enclosed are prints of industrial areas 0, K, and L at the NWIRP McGregor,
Texas. The prints were made from film flown in February 1943 and January 1944.
The prints cover the three areas requested except for a small portion at the
southwest corner of area L. Also shown on the prints are several other industrial
areas including D, E, F, and G. These areas were indicated on the maps you
previously sent to us.

If we can be of further help to you in identifying any areas of interest,
please contact us at FTS 703-557-3110.

Sincerely,

Vernard H. Vebb
Chief, EPIC

1

A FIELD STATION OF THE ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
OFFICE OF THE DIRECTOR



1944

AREA J

2



1944

AREAS K AND L

3





PART II

SEPTEMBER 1982

SOUTHNAVFACENGCOM SURVEY

Fifteen soil samples from the pesticide dump site 1n Area G were taken in
September 1982. Locations are Identified on the next page, Soil Sampling
Location Map - Part II. The laboratory analysis of these samples are
contained on the following pages of this part of the appendix.
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SCIENCE
CORPORATION Laboratory Report

P.O. 80X616
STREET • MIDDLETOWN. CONN. O6457

TELEPHONE: 3*7-6361

LAE. REPORT NO.

C-0936
State Certification No. PH-0476

r
Mr. Laurens M. Pitts
Commanding Officer

~i DATE

CLIENT
JMONE NO.

October 1, 1982

L J

iClAL INSTRUCTIONS:

SAMPLE DESCRIPTION

'oxaphene
.Idrin/Dieldrin

.„_ ..achlor

)DT
'oxaphene
,ldrin/Dieldrin
5HC mix
,ndrin
teptachlor

COLD SURFACE
#4G ppm

<0.050
<0.10
<0. 010/W. 010

0.177
<0.010
1.7

GRASS - HOT
#8G ppm

<0.050
<0.10
<0. 010/1. 5
2.8

<0.010

1.3

TEST

HOT SURFACE
#5G* opm

<0.050

<0. 010/571
190

<0.010
<0 .020

SURFACE - COLD
#9G ppn

<0.050
<0.10
<0. 010/18
<0.010
<0.010
<0.020

. . .... RESULTS

HOT 6'1

#6G_pjpm

<0.050
<0.10
<0. 010/8.1

^ . 1
<0.010
<0.020

SURFACE - COLD
#10G ppm

<0.050
<0.10 32
<0. 010/0. 5
1.1

<0.010
<0 .020

. .--

HOT 12"
#7G com .

«0.050
<0.10
<0. 010/0. 7

<o.oio .
<0.020

SURFACE - HOT
#110 com

<0.050
,000

<0.010/<0.
1200 .

<0.010
<0..020

iMARKS:

•Interferences present after clean up

11

December 21, 1982
O_TC mtrotmo

L YL fl j,
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SCIENCE
CORPORATION

P.O. BOX 616
fSTREET • MIDDLETOWN. CONN. 06457

TELEPHONE: 3*7-6961

Laboratory Report
LAB. REPORT NO.

C-0986
State Certification No. PH-0476

:NT
Mr. Laurens M. Pitts
Commanding Officer

DATE

CLIENT
PHONE NO.

October 1, 1982

L J

SAMPLE

'T
ixaphene
.drin

Idrin

.Jftx
•plachlor

)T
.xaphene
drin

.e Idrin
;c mix
idrin
•plachlor

DESCRIPTION

HOT - 6" •

#12 G* DDm

• <0.050
»«

<0.010
6.7

<0.010
<0.020
SURFACE - HOT

#16 G poin
<0.050
<0.010
<0.010
<0.010

3000
<0.010
<0.020

TEST_

COLD SURFACE
#13 G ppm

467
»»

<0.010
<0.010
11
<0.010
<0.020

6" - HOT
#17 G pom

<0.050
««

•<0.010
825

11,100
<0.010
<0.020

RESULTS

COLD - 6"
#14 G porc

67
<0.10
<0.010
<0.010
1.2

<0.010
<0.020

SURFACE - COLD
#18 G oora

<0.050
<0.010
<0.010
2.1
4 . 4

<0.010
< 0 . 0 2 0

^

COLD - 12"
#15 G ppn

<0.050
<0.10
<0.010
<0.010
<o.oio .
<0.010
<0 .020

i

•Interferences present after clean up.
**Present: Toxaphene fingerprint obscured by other pesticide peaks
unable to quantitate. DDT values include 0,P DDT and P,P DDT.

12

December 21, 1982
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PART III

JUNE 1983

SOUTHNAVFACENGCOM SURVEY

Ten additional soil samples from the pesticide dump site in Area G and two
background samples from the field 300 yards due east were taken in June 1983.
Locations are Identified on the next page, Soil Sampling Location Map - Part
III. The laboratory analysis of these samples are contained in the following
pages of th1s~part of the appendix.

13
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SCIENCE
. CORPORATION

v^ l̂

P.O. BOX 616
UTSTREET • MIDDLETOWN, CONN. 06*57

TELEPHONE: 347-G961

Laboratory Report C-779
Cerrrtiu'tion No. PH-CK76

r
Mr. Laurens M."- Pitts
Commanding Officer
Southern Division
Naval Facilities Engr. Con.
Code 114 2144 Melbourne Street

L p.o. Box 10068

DATE

• MON'E NO

July 5, 1983'

(503)743-5510

' -I
*EC1AL INSTRUCTIONS:

i

Rush1. Call Results to Mr. Dick Bozung

SAMPLE DESCRIPTION

DDT
Tcxaphene
Aldrin/Dieldrin
3HC Mix
Endrin
H £p a c hi or

DDT
Toxaphene .
Aldrin/Dieldrin
3H-C 'Mix
Endrin
Heptachlor

•^iT-.fp
LJ-) ±.

Toxaphene
Aldrin/Dieldrin
-"-C W v_•* • w - * *«• *>

Endrin
Heprachlor

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

.ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

TEST

A COLD

1.5
<0.10
<0.05/<0.05

2 . 2
<0.05
<0.05

D COLD

18
<0.10
<0.05 /<0 .05

•31
<0 .05
<0 .05

C- COLD

26
<0.10
< 0 . 5 0 / < 0 . 5 0
50
<0.50
<0.50

5 COLD

30
<0.10
<0.05/<0 .05
29 '
<0.05
<0 .05

E COLD

500
<0.10
<0.05 /<0 .05

1,000
<0.05 .
< 0 . 0 5

H COLD

10
<C.10
< 0 . 5 0 / < 0 . 5 0

6 . 4
<0 .50
<0 .50

0050

RESULTS

C COLD

20
<0.10
<0.05/<0.
25
<0.05
<0.05

"•' ? COLD

2 5 - '
<0.10
<0.05/<0.
<0.10
<0.05
< 0 . 0 5

05

05

T BACKGROUND

0.15
<0.10
< 0 . 0 5 / < 0 .
< 0 . 0 5
<0 .05
<0.05

l

05

>
'

' £ V. A B K S

15
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CORPORATION Laboratory Report

P.O. BOX616
WALNUT STREET • MIODLETQWN. CONN. 06*57

TELEPHONE: 3*7-6961

C-779
State Certification No. PH-CK76

JENT f
Mr. Laurens M..Pitts
Commanding Officer

DATE

CLIEN

Ji:ly 5, 1983

NO.

L J

'EClAL INSTRUCTIONS:

0050

SAMPLE DESCRIPTION TEST RESULTS

:ontinued: BACKGROUND K HOT HOT

)DT ppm
r/j^kohene ppm
•A^r in/Die Idrin ppia
JHC Mix ppm
Cndrin ' ppm
ieptachlor ppm

0.054
<0.10
<0.50/<0.50
<0.50
<0.50
<0.50

<0.50
.^5,000 •

<0.05/<0.05
46,800

<0.05
<0.05

4000
' <0.10
<0.05/<0
<0.05
<0.05
<0.05

uly 18, 1983

16



APPENDIX E

WEST SETTLING PONDS AREA F

FINAL CLOSURE PLAN

(SITE 2)



TC: Mr. Ken Chacey, . 'JTtiNAvr.rv~.=.̂ «_w.-.

FROM: Ronald Eckelkamp, Shannon & Wilson, Inc., St. Louis, MO

Submitted herewith is a closure plan for three surface

impoundments located west of Area F at the Naval Weapons
> *

Industrial Reserve Plant (NWIRP) near McGregor, Texas. This

plan is in general agreement with the closure plan submitted by

Hercules Inc. to Texas Department of Water Resources (TDWR) on

October 25, 1982, but is developed herein in more detail. The

initial closure request is given in Appendix A. Closure was
authorized by Mr. Henry Davis, Executive Director of TDWR by

correspondence of November 23, 1982, also included in Appendix

A.

Introduction

Since the impoundments received waste water from process

and washdown operations from the manufacture of triamino

trinitro benzene (TATB], a Class A explosive, the waste sludge

is considered a hazardous waste from a specific source under

40CFR Part 261.32. The waste has a KO44 designation which is

source specific because of potential reactivity.

The closure is being implemented in seven phases. The

seven phases include:

X. Decontamination of flumes and removal and
decontamination of impoundment piping;

II. Removal of impoundment waste water;

XXX. Removal and disposal of waste TATB;

XV. Sampling and remaining sediment -waste, testing for
reactivity, and preparation of a delisting petition;

V. Removing the sediment waste to temporary storage
pending a decision on the delisting petition;

VI. Backfilling of the impoundments; and

VII. Disposal of the sediment based on the outcome of the
delisting petition.

Phase I - Piping and Flume Decontamination

All flumes have been washed with water, so as to remove

hazardous wastes which may have settled in the flumes.



The piping which interconnects the impoundments will be

removed during Phase V operations. The piping will be

decontaminated by washing and stored for future use.

Phase II - Waste Water Removal

Waste water within the ponds was analyzed for pH, COD,

NH3-N, and oil and grease content to determine if it met

requirements of NPDES permit STX008307. Since the testing

indicated the water met permit requirements, it was removed to

the extent -possible by pumping and discharged to the adjacent

drainage swale. The drainage was accomplished at a rate which

did not exceed the permit specifications of 40,000 gallons per

day or an average of 20,000 gallons per day. Waste water

containing suspended solids was not discharged from the ponds.

Pumping removed most of the water except that which ponded

in low areas or contained suspended solids. This remaining

water plus water which accumulates in the impoundments because

of rain will be removed during Phase III. At that time water

from the north and south impoundments will be pumped to the

middle impoundment since the middle impoundment will be treated

last during Phase III work. The water in the middle

impoundment will be discharged to the adjacent drainage swale

if the water meets NPDES permit standards. Suspended solids,

if any, will be removed by filtration. As an alternative,

water may be pumped to a filtration system from each pond

individually.

Phase III - TATB Waste Removal

The TATB waste will be removed and disposal accomplished by

the facility contractor, Hercules Inc. Day-to-day activities

and project safety will be the responsibility of Hercules Inc.
*

Investigations by Hercules Inc. and Shannon and Wilson, Inc.

indicate approximately 120 yd. and 50 yd. in the south

and north impoundments, respectively. The middle impoundment

appears to contain only trace amounts of TATB. A schematic

I diagram of the ponds and thicknesses of TATB are given on Plate

1.



Excavation - Excavation will be accomplished with a W-S

Gradall, Model 660 or equivalent type unit. The excavated

material will be hauled from the site by dump truck to the Area

S burn pit where it will be burned as discussed in a subsequent

section. A site plan showing Area F and Area S is given on

Plate 2.

Excavation will be accomplished to the extent possible from

the banks of the impoundments. Impoundment berms may be

lowered in order to accommodate construction equipment and/or

improve the reach distance of the Gradall. The berms will not

be lowered to closer than within six inches of the former water

line. Surface runoff into the ponds will be prevented.

Similarily, to facilitate removal, a small roadway may be

extended into the impoundment. Prior to road construction,

however, TATB and bottom sediment would be removed. The TATB

would be disposed in Area S and the bottom sediment stockpiled

in the pond or temporarily stored in Area H as discussed in

Phase V. Disturbances to sediment during TATB removal will be

minimal.

Spillage and contamination during the removal process are

not.anticipated. The bed of the. dump trucks and the ground

within the swing path of the Gradall will be protected by

polyethylene sheeting. The exterior of the trucks will be

washed prior to leaving the impoundments or Area A burn pit if

exterior contamination occurs.

The depth of TATB removal will be controlled by sludge

color; TATB is characteristically yellow. After the yellow

sludge is removed from an area, random samples will be obtained

and ignition and impact sensitivity testing accomplished.

Previous testing of TATB sludge had a positive response to

ignition testing and generally a positive response to impact

sensitivity testing at less than 119 inch-pounds. Sludge will

be removed until flame and impact sensitivity test samples do

not respond positively, but in no instance before all yellow

sludge is removed.



Sludge removal is expected to commence by January 25, 1953

and should be completed within about three weeks.

Disposal - The TATB sludge will be end dumped on the west

side of the Area S burn pit. Deposit height will be limited to

that which is incidental to the angle of repose of the

material. The sludge will be burned periodically. The time

interval and quantity will be determined by a trial process.

The sludge may be burned in a pile or may be spread and allowed

to air-dry. - The actual process will depend on results of trial

burns. If necessary, the sludge may be mixed with a petroleum

product, such as Number 2 fuel oil, to initiate and/or sustain

burning. The Texas Air Board will be contacted prior to

burning.

Area S is listed as an open-berm area for propellant and

organic processing material in the Texas Department of Water

Resources Permit Application for Industrial Solid Waste

Storage/Processing Disposal Facility, Part A - Facility

Background Information submitted to TDWR by Hercules Inc. The -

facility has EPA, TSD Facility Number TXD000453399 andTDWR

generator registration Number 30056.

Post-Removal Cleanup - At the conclusion of TATB sludge

removal, the Gradall bucket and dump truck will be washed with

water within the Area S burn pit. The bucket and dump truck

bed will be flame tested prior to removal from NWIRP.

Phase IV - Delisting Petition

After removal of the TATB, the remaining sediment in the

ponds is presumably that which was deposited prior to start of

TATB pilot production in 1979. Sediment was deposited by roof

runoff and washdown water. The washdown water occasionally

contained ammonium perchlorate and ammonium nitrate. The

sediment is believed to be nonreactive. Therefore, a delisting

petition will be prepared for submittal to U.S.E.P.A. Since

testing, petition preparation, and petition review could take

4



six months or more, the sediment will be removed and placed in

temporary storage as discussed ir. Phase V pending a petition

ruling.

A sampling and analysis plan giving sampling techniques,

sampling frequency, and testing methods is being developed and

will be forwarded to TDWR for comments prior to initiating

sampling. Sampling will be performed in general accordance

with published EPA guidelines. As a minimum, four samples

from the impoundments will be tested. Testing will be

accomplished in accordance with the requirements of 40CFR Part

260.20,. 260.22, and 261.23. Explosivity testing will be

performed by the U.S. Bureau of Mines; other tests will be

performed by a private laboratory. The U.S. Bureau of Mines is

under contract with U.S.E.P.A. to perform that agencies

explosivity testing.

The Region III office of TDWR will be notified as to when .

sampling will occur so that a department representative can be

present, if desired.

Phase V - Sediment Removal and Temporary Storage

The sediment will be removed and disposal accomplished by

the- facility contractor, Hercules Inc. Investigation by

Hercules Inc. and Shannon & Wilson, Inc. indicate approximately

200 yd. of sediment. Sediment thickness is generally about

one to seven inches thick.

Excavation - Although the sediment is believed to be inert,

it is the product of a waste water from an explosive

manufacturing process and, therefore, will be handled as a

hazardous waste during the removal process. Removal will be

lMTest Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Published by the U.S. Environmental Protection
Agency; Publication SW-846; 2nd Edition, 1982.



accomplished in the same manner as excavation for Phase III

except that the sediment will be removed to temporary storage

in Area H. '"Area H is located as shown on Plate 2.

As-built construction plans for the impoundments indicate

that sand was placed in the bottom of the impoundments as shown

on Plate 3. Testing by Shannon & Wilson, Inc. and Hercules

Inc. confirmed the existence of sand below the sediment. The

sediment will be removed until clean sand is encountered or at

the option of Shannon & Wilson, Inc. deeper, if sampling and

testing indicate contaminated soil.

Samples of the bottom material will be obtained and tested

by Hercules Inc. A negative reaction for sample testing by

ignition and impact sensitivity testing will be used as the

criteria to conclude a sufficient amount of material has been

removed and backfilling may proceed. Samples will also be

tested by Gas chromatography to determine that the TATB is not

present.

Disposal - The sediment will be temporarily deposited

within an abandoned storage bunker in Area H. These bunkers

are constructed as explosive magazines, but use was

discontinued when bomb protection ceased after WW II. Some of

these bunkers are presently in use by Hercules Inc., but for

the most part are empty. A schematic of a typical bunker is

given on Plate 4. Prior to placement of sediment, the bunker

will be lined with 10-mil polyethylene and in place of the one

with wooden walls, a berm constructed. Roofs of many of the

bunkers have deteriorated and fallen. Therefore, a new roof

will be constructed. Sediment will be end dumped into the

bunker prior to construction of the roof.

Post-Removal Cleanup - At the conclusion of sediment

removal, the Gradall bucket and dump truck will be cleaned

similar to the procedures given in Phase III.



Phase IV - Backfilling
After it is determined that the sediment .--.as beer, removed,

backfillirig will commence. Or.-site adjacent soils. which are cf

the Denton Clay and San Seba Clay Soil Series, will be used for

backfill. These "soils typically have a clay content ranging

between 35 and 60 percent and contain limestone gravel and

cobbles. The backfill will be graded so as to slope downward

to the northwest. The impoundment berms will be breached to

allow rapid drainage. Runoff other than that which falls

within the limits of the impoundment will be diverted. The

backfill will be placed in thin lifts (6 to 8 inches) and the

soil compacted with at least four passes of the tracks of a 995

end loader or equivalent. The groundwater monitoring wells

will be filled with grout.

Phase VII - Permanent Sediment Disposal

The sediment will be disposed of permanently based on

results of the delisting efforts; disposal will be determined

at that time.
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k£\AS WATER DEVELOPMENT BOARD
Louis A. Becchcrl. Jr., Chairmnn
George \V. McClcskcy. Vice Chairman
Glen E. Roncy
W. O. Bankston
Lonnie A. "Bo" Pilgrim *
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Fi:iix McDonald
lohn D. Siovor

Charles E. Nemir
Executive Director

December 15, 1982

Ms. Kathleen Anglin
Environmental and Industrial Hygiene
Aerospace Division
Hercules Incorporated
P. 0. Box 548
McGregor, Texas 76657

Dear Ms. Anglin:

Re: Cleanup of the Abandoned Pesticide and Asbestos Sites,
Naval Weapons Reserve Plants, McGregor, Texas

-The Department has received and reviewed the-draft cleanup proposal for the -
above referenced disposal sites submitted November 19, 1982 by Mr. Dick
Bozung with the Department of the Navy. In regard to these proposals, we
offer the following comments:

Pesticide Site

1. Surface deposits of pesticide residues should be removed and dis-
posed of at an approved disposal site.

2. Soils should be removed to a depth where pesticide concentrations
are less than 1 ppm and disposed of at an approved site.

3. The site should be filled and graded to approximate original con-
tours with clean, compacted soil, and revegetated.

4. Although the levels of pesticide residues measured in the stock tank
sediments are less than 5 ppm, we recommend that the stock tank
downstream from the pesticide area be filled and drainage be re-
routed around the fill to prevent any potential health problems to
livestock.



Ms. Kathleen Anglin
Page 2

5. Core sampling and/or ground water monitoring should be initiated to
ascertain the extent of vertical migration.

Asbestos Site . "

The Department agrees with the proposed plan to secure the asbestos site with
the exception that soils from the pesticide site (50 ppm) cannot be utilized.

We request that the company submit the final, cleanup plan for review within
30 days upon receipt of this letter. If you have any questions or desire to
meet with the Department before submittal of the plan, please contact Mr
Michael Dick at 512/475-5516.-

Sincerely,

fobert G.
Director
Enforcement and Field Operations Division

MGDrrn

cc: Texas Department of Water Resources District 3 Office
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Lee B. M. Biggan. Chairman
Felix McDonald
John D. Stover , i

I J *, Teg/
L t*> <»r"

J"*1 *"*

Ms. Kathleen H. Anglin
Environmental and Industrial Hygiene
Aerospace Division
Hercules Incorporated
P. 0. Box 548
McGregor, Texas 76657

ft**
j J»Jf' *

(7*
jr~

Dear Ms. Anglin:

Re: Hercules Abandoned Pesticide and Asbestos Sites Cleanup

The Department has reviewed the cleanup plan for the above referenced
sites submitted by you and Mr. Dick Bozung on April 19, 1983. We concur
with the overall proposal, however, we would offer the following comment
in regard to the pesticide site. Once the soils are removed and the
residual contamination is O ppm, an inspection should be made to deter-
mine if soil cracking or oTher geological event has provided a route for
possible ground water contamination. If, in fact, cracking has occurred,
ground water assessment will be required.

It is our understanding that the actual cleanup will commence in the
first/quarter of the 1984 Fiscal Year. Once the cleanup has been com-
pleted, we request that you submit a report which should contain at least
the following items:

1. A detailed summary of the cleanup.

2. Sample analyses verifying the cleanup.

3. Manifestations verifying proper disposal.

P.O. Box 13087 Capitol Station • Austin, Texas 78711 o Area Code 512/475-3187
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If you have any questions, please contact Mr. Michael Dick at 512/475-5516,

Sincerely, :

>ert G. Fleming,
'Director
Enforcement and Field Operations Division

MGD:mtm

cc: Mr. Dick Bozung, Southern Division
Naval Facilities Engineering Command

Texas Department of Water Resources District 3 Office
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Support Activity (.NEESA) conducts an Initial Assessment Study at an activity
to ascertain the potential for environmental contamination. If the potential
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An initial Assessment Study (IAS) was conducted at Naval Weapons Industrial
Reserve Plant (NvVIRP) McGregor, Texas. The purpose of the study is to
identify and assess sites posing a potential threat to human health or the
environment due to contamination from past hazardous materials operations,
based on information crom historical records, aerial photographs, field
inspections, and personnel interviews, a total- of 14 potentially contaminated
sites were identified at NWIRP McGregor.

The 14 sites identified by the IAS team were evaluated using a Confirmation
Study Ranking System (CSRS) developed by NEESA for the NACIP program. The
system is a two step procedure for systematically evaluating a site's
potential hazard to human health and the environment, based on evidence
collected during the 1AS.

Step one or tne system is a flow cnart which eliminates innocuous sites from
further consideration. Step two is a ranking model which assigns a numerical
score, within a range of 0 to 100, to indicate the potential severity of a
.site. Scores are a reflection of the characteristics of the wastes disposed
of at a site, contaminant migration pathways, and potential contaminant
receptors on and off the installation. CSRS scores and engineering judgement
are then used to evaluate the need for a confirmation study based on the
criteria stipulated in Section 1.3. CSRS scores assigned to sites recommended
for confirmation studies also assist Navy managers to establish priorities for
accomplisning the recommended actions.

A more detailed description of tne Confirmation Study Ranking System is
contained in NEESA Report 20.2-042.

Table 1 summarizes the recommended actions and CSRS scores at the 14
potentially contaminated sites at NWIRP McGregor.

ENCLOSURE (2),
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FOREWORD

The Navy initiated the Navy Assessment and Control of Installation Pollutants
(NACIP) program in OPNAVNOTE 6240 ser 45/733503 of 11 September 1980 and
Marine Corps Order 6280.1 of 30 January 1981. The purpose of the program is
to systematically identify, assess, and control contamination of the
environment resulting from past hazardous materials operations.

An Initial Assessment Study (IAS) was performed at the Naval Weapons
Industrial Reserve Plant, McGregor, Texas by a team of specialists from
Envirodyne Engineers Inc. Further confirmation studies under the NACIP
program were recommended at several areas at the activity. Sections dealing
with significant findings, conclusions, and recommendations are presented in
the earlier sections of the report. The later technical sections provide more
in-depth discussion on important aspects of the study.

Questions regarding the NACIP program should be referred to the NACIP Program
Director, NEESA 112N, Port Huenerae, California 93043, AUTOVON 360-3351, FTS
799-3351, or commercial (805) 982-3351.

DANIEL L. SPIEGELBERG, LCDR/CEC, USN
Environmental Officer

Naval Energy and Environmental Support Activity
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This report presents che results of an Initial Assessment Study (IAS)
conducted at Naval Weapons Industrial Reserve Plant Ui'WIKP) McGregor, Texas.
The purpose of an IAS is to identify and assess sites posing a potential
cnreat to human health or the environment due to contamination from past
hazardous materials operations.

NWIKP McGrego.r is underlain by siialiow groundwater about 15 feet to 20 feet
below the surface. Contaminants, if present, could migrate to the snallow
groundwater througn vertical cracKS in the soil. Presently, this snallow
groundwater is used solely for agricultural purposes.

Potable water supply for tne area is obtained from the Hensel Aquifer which is
located about 1,000 feet beneath the surface. Between the surface and the
Hensel rtquifer are many layers of impermeable limestone and shale. The
likelihood that this aquifer would become contaminated from activities at
:NwTRP Mcuregor is remote.

Based on information from historical records, aerial photographs, field
inspections and personnel interviews, a total of fourteen potentially
contaminated sites were identified at NWIRP McGregor. Each of the sites was
evaluated with regard to contamination characteristics, migration pathways and
pollutant receptors.

The study concludes that, while none of the sites pose an immediate threat to
human health or the environment, seven sites warrant further investigation
under the Navy Assessment and Control of Installation Pollutants (NACI?)
Program, to assess potential long-term impacts. A Confirmation Study,
involving actual sampling and monitoring of the sites, is recommended to
confirm or deny the existence of the suspected contamination and to quantify
tne extent of any problems which may exist. The seven sites recommended for
confirmation are listed below in order of priority:

(1) Area G—Pesticide Dump
(2) Area L—asbestos Pile
(3) Area M—North Pond
(4) Area F—West Settling Ponds
(5) Area F—Stock Pond
(6) Area L—TNT Washout Pits
(7) Area M—TNT Washout Pits

The results of the Confirmation Study will be used to evaluate the necessity
of conducting mitigating actions or clean-up operations.



1.0 INTRODUCTION

As directed by the Chief of Naval Operations, the Naval Energy and
Environmental Support Activity (NEESA), in conjunction with the Ordnance
Environmental Support Office (OESO), conducts Initial Assessment Studies
to ascertain whether or not past operations and disposal practices at Navy
shore installations have resulted in environmental contamination. The
Initial Assessment Study is the first phase of the NACIP (Navy Assessment
and Control of Installation Pollutants) program, which has the objective
of identifying, assessing, and controlling environmental contamination
from past hazardous materials storage, transfer, manufacturing, and
disposal operations. The NACIP program was initiated by OPNAVNOTE 6240
ser 45/733503 of 11 September 1980.

On 22 June 1981. Envirodyne Engineers, Inc. (EEI), St. Louis,
Missouri, was contracted by NEESA to conduct an Initial Assessment Study
(IAS) of the Naval Weapons Industrial Reserve Plant (NWIRP), McGregor,
Texas. From 10 August to 14 August 1981, the on-site portion of the IAS
was conducted by a team of four specialists from EEI, who were accompanied
by two specialists from NEESA. Prior to performing the on-site survey, EEI
compiled and evaluated records from various offices, including the Naval
Facilities Engineering Command, the Naval Sea Systems Command, the Navy
History Office, the National Archives, and other federal information
sources, to obtain documented evidence of environmental contamination.
During the on-site survey, the team reviewed activity records and maps,
interviewed long-time employees and retirees of NWIRP-McGregor, and
physically inspected the activity's facilities and environs. Survey
findings and recommended actions are summarized in this report.

A recommendation for the next phase of the NACIP program, the
Confirmation Study, is based on the findings of the Initial Assessment
Study. A Confirmation Study will be conducted if the following conditions
exist:

1. The presence of sufficient evidence to suspect contamination,
and

2. The contamination presents a definite danger
a. To the health of people in adjoining communities and/or
within the base fenceline, ojc.

b. To the environment within and/or outside the installation.

Further studies of the activity under the NACIP program will not be
recommended if these criteria are not met.



2.0 SIGNIFICANT FINDINGS

In assessing the NWIRP-McGregor site for areas of contamination and
migration potential, numerous significant factors were uncovered. These
included several physical features of the site which greatly influence the
potential for contamination and migration. In addition, each of the
site's operational areas were examined individually in terms of the types
of operations, material storage, and waste disposal practices which
occurred. This included past as well as present practices. Operational
areas not within the present boundaries of the site, but which were within
the original boundaries of the Bluebonnet Ordnance Plant, were also
evaluated as to their contamination and migration potential. All of the
significant findings are discussed in detail in this chapter.

Several physical characteristics of the NWIRP-McGregor site are of
particular significance in evaluating the contamination or migration
potential. The climatic characteristics of the site are important. Much
of the rainfall received at the site occurs from very intense
thunderstorms. It is not uncommon for 2 to 4 inches of rain to fall in a
matter of hours. Following these intense rainfalls, surface runoff
increases dramatically, as does infiltration. The high temperatures and
seasonal evaporation rates are also significant.

One of the most important factors is that the soils thoughout the
NWIRPdMoGregor site are vertisols. When saturated, these soils serve as a
very effective barrier to the downward migration of contaminants. This is
â result of the high clay content in these soils, which ranges from 35-65
percent. As long as the clay is kept wet,it forms a very impermeable
unit. However, when these vertisol soils become dry, which readily occurs
in this portion of central Texas, they develop vertical cracks. These
cracks can be up to three inches wide and greater than 20 inches deep (see'
Appendix A). These cracks provide ready access for contaminants to reach
the groundwater. A view of the vertisol soils at the site is presented in
Plate 2-1.

Also of significance is the shallow groundwater or high water table
which occurs throughout the site. The presence of shallow groundwater is
verified by the numerous shallow hand-dug wells throughout the site and by
the soil boring logs in Appendix A. These records indicate the shallow
groundwater is some fifteen to twenty feet below the surface. This makes
the presence of vertisol soils even more important, as contaminants could
very quickly reach the shallow groundwater through the vertical cracks in
the soil. Presently, this shallow groundwater is used solely for
agricultural purposes.

It should be pointed out that the water supply for the area is
obtained from the Hensel aquifer which is located some 1000 feet beneath
the surface. The likelihood that this aquifer would become contaminated
from activities at the NWIRP-McGregor site is extremely remote. Between



PLATE 2-1 VERTISOL SOILS

The above photograph depicts the vertical cracks
which can occur in the vertisol soils common
throughout the NWIRP-McGregor site. As these
soils dry out, which readily occurs in this por-
tion of central Texas, they develop cracks such
as those pictured above. These cracks provide
ready access for pollutant migration.



the surface and the Hensel aquifer are many layers of impermeable
limestone and shale.

The Edwards Limestone, which is located some 100 feet beneath the
site, could in the future be used as a source of potable water.
Contamination of this unit is possible.

All the streams which occur within the boundaries of the NWIRP-
McGregor site are intermittent, these streams are dry, with many flowing
only following periods of rain. Much of the discharge into these streams
either percolates into the subsurface or evaporates before it leaves the
site. The fact that the site's streams are intermittent is of significance
in that this serves to reduce the threat of contaminated surface water
migrating from the site.

In examining the individual operating areas, there were no
significant findings, as far as potential contamination problems, in the
following operational areas: A and C (Administration and Industrial
Security), D (Machine Shop & Tool Fabrication Plant Services), H (Storage
Magazines), R (Environmental & Static Testing), and T (Crating &
Shipping). In the other operational areas there were significant
findings. These include the following areas: E (Receiving, Warehousing &
Vehicle Maintenance), F (Engineering Laboratories and Pilot Production), G
(Tooling & Equipment Storage), L (Static Testing), M (Manufacturing), and
S (Explosives Disposal). Each of the operating areas where there were
significant findings is discussed in the following pages.

2.1 AREA E (RECEIVING. WAREHOUSING. & VEHICLE MAINTENANCE)

Located just southeast of the boundary of Area E is a landfill and
open dump. During EEI's investigation of this site, only non-hazardous
material composed of building demolition, pallets, empty drums, and drums
of blasting sand was uncovered. No hazardous materials were discovered,
nor were there any indications that hazardous materials had been disposed
of at this site. This landfill and open dump covers approximately 1-1/2
acres of disturbed land. The area surrounding the landfill is nearly
level with a slope of about one percent. There is no defined surface
drainage into or out of the landfill, and no evidence of material
transport. The existing climatic conditions make leachate production
minimal.

The site configuration at the area most concentrated with wastes
could possibly generate leachate. The soil has been excavated here and a
depressed area created where water could pool. The excavated soil has
been used to create a partial berm around this portion of the landfill. A
photo of the area is presented in Plate 2-2.



PLATE 2-2 AREA E DUMP

Photograph of the dumping ground located just south-
east of Area E. As is evidenced by the photograph,
the materials disposed of here include drums, pallets,
and building demolition type materials. From an
inspection of the area, it was found that most of the
drums were either empty or contained blasting sand.
Blasting sand was also scattered about on the ground
and can be seen in some portions of the photograph.



2.2 AREA F (ENGINEERING LABORATORIES & PILOT PRODUCTION)

Located within Area F are two sets of settling ponds which date back
to 1953. There are three ponds (West Settling Ponds) which are connected
in a series along the western boundary of the area, and another two ponds
(East Settling Ponds) in the northeastern section of the area. These two
sets of settling ponds will be discussed separately.

2.2.1 West Settling Ponds

Discharge water from the All-Up-Round (AUR) missle assembly and TATB
production is fed to these three ponds through a series of covered
concrete flumes. Wastewater from the southern and western portion of the
area discharges into these ponds. The wastes which go into these three
ponds include Triaminotrinitrobenzene (TATB) / Trichlorotrinitrobenzene
(TCTNB), Trichlorobenzene (TCB) , toluene , ammonium nitrate, and ammonium
perchlorate. Sulfuric and nitric acid are also discharged into thosp
settling ponds, as well as caustic to control the pH. The TATB. TCTNB.
and TCB are soluble in water in the ppb range.

The presence of toluene and the chlorinated benzenes is of particular
importance. For the protection of human health from the toxic effects of
toluene, the ambient water criterion is 14.3 mg/1. For the chlorinated
benzenes, the estimated level for a 10~5 incremental increase of cancer
risk in humans (one additional case of cancer per 100,000 people) is 7.2
ng/1. These levels were obtained from the Guideline Water Quality
Criteria published by the EPA on November 28, 1980 (Federal Register, vol.
45, No. 21) . It is very possible that these concentrations could occur in
the surface water and shallow groundwater.

The construction of these ponds is very important in assessing the
potential for contamination migration. As previously mentioned, these
ponds date back to 1953. During construction, excavation extended into
the underlying limestone bedrock. An eight-inch bed of sand was also
installed in the bottom of each pond. These ponds were designed for a
water depth of approximately four feet, with an additional three feet of
freeboard to the top of the berm. Each of the three ponds is also
equipped with an overflow pipe. Figure 2-1 shows a typical section through
the settling ponds.

The fact that these ponds were excavated into the bedrock is
often the upper portions ot the limestone are fractured

(Appendix A) . It is possible that there could be leakage from the ponds
through these fractures in the limestone. The eight-inch bed of sand in
the bottom of these ponds would not prevent leakage into the fractured
limestone.

The clay soils with which the berms are constructed serve as an
effective barrier to leachate migration. However, it is possible that the
permeability of- these clays has been increased by the caustic solution
added to control the pH. This has been shown to occur in previous studies
(Morrison, 1981) . If these soils are allowed to dry, they would develop
shrinkage cracks, greatly increasing their permeability.
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These settling ponds are adjacent to a well-defined tributary of
Harris Creek. This tributary occurs -just to the west of these ponds
(Figure 6-6) . The discharge from these ponds flows into a stock pond" to
the northeast. From this pond, drainage continues into Harris Creek and
eventually into the South Bosque River.

There is a hydraulic head differential between the settling ponds and
the creek, with the settling ponds being approximately ten feet higher
than the creek. Thus, a hydraulic gradient is created in which the
potential water flow is from the settling ponds into the tributary.

2.2.2 P-ast-. fettling Ponds

These two ponds are presently dry, and there has reportedly been no
discharge since the early 1970 's. These ponds also receive wastes through
a system of covered concrete flumes which serve the northeastern buildings
of Area F. Presently, these ponds get only washdown operations. Ammonium
perchlorate and ammonium nitrate residues are likely in these ponds. In
the past, these ponds received wastes from ignitor and pyrotechnics
operations. It is possible that trace amounts of metals and explosives
were discharged into the ponds.

Discharge from these ponds is into a drainage ditch which leads into
a tributary of Harris Creek (Figure 5-7) . This is the same tributary of
Harris Creek which receives discharge from the west settling ponds. These
east settling ponds are similar to the west settling ponds in that the
ponds are located higher than the drainage ditch. However, in the east
ponds, the horizontal hydraulic gradient is less than that found at the
west settling ponds, so the migration would be slower. These settling
ponds do not represent as significant a threat to surface and groundwater
contamination as do the west settling ponds.

In examining past records, it was discovered that tetryl was used in
Area F during the Bluebonnet Ordnance Plant period of WWII. The tetryl
was used in boosters as a detonator. It is not known how the tetryl was
disposed of, but it could be a potential contamination threat. It was
also discovered that, during at least a portion of the WWII operations, a
pond was located where the east ponds are now. Plate 2-3 depicts Area F.

2.3 AREA G (TOOLING & EQUIPMENT STORAGE)

Located in Area G is a pesticide dump site which has areas totally
void of any vegetation. This pesticide dump site supposedly dates back to
the 1948-1952 period when Area G was operated by the Geigy Company as a
pesticide formulation plant. The chemicals used in Area G during the
Geigy period of operation included EOT, toxophene, parathion, sulfur,
aldrin-dieldrin, chlordane-heptachlor, BHC-Lindane, and endrin. This list
of chemicals was obtained from the "Soils Contamination Investigation"
undertaken in 1979 by SCXJTHNAVFACENQCCM, and from conversations with a
representative of Geigy Company's (now CIBA-Geigy) Environmental Control
office in Ardsley, New York.



PLATE 2-3 AREA F

Photograph of Area F depicting the east and west
settling ponds. The east ponds are shown to be
dry, and there has reportedly been no discharge
from these ponds since the early 1970s. The west
ponds, on the other hand, are in use as evidenced
by the above photograph. Also shown is the
drainageway which receives the effluent from the
west ponds. The drainageway is located just west
of the ponds cind flows into the stock pond shown
north of Area F. This stock pond also receives
runoff from the pesticide dump site in Area G
which is discussed latter.



The areas which are void of vegetation are located between the
perimeter road and boundary fence along the western portion of Area G (see
Figure 2-2 for the location of the pesticide spill site). The largest
unvegetated spot covers an area of approximately 20 feet by 100 feet.
Also located between the perimeter road and boundary fence are other
smaller unvegetated spots. These occur in an area which is approximately
60 feet wide by 600 feet long (see Plate 2-4). While these unvegetated
spots pinpoint the location of the most seriously and highly contaminated
areas, this does not mean that the surrounding areas were not also
subjected to chemical dumping. The actual•extent of the pesticide dumping
is unknown, but in all likelihood dumping occurred on both sides of the
perimeter road. The "Soils Contamination Investigation" also shows the
pesticide spill area being located on both sides of the perimeter road.

The pesticide dump site is located within the Harris Creek watershed.
Surface drainage flows in a general northeastward direction from the
pesticide dump site. The actual surface drainage at the pesticide dump
site is poorly defined. The perimeter road is slightly raised, but runoff
from the pesticide site probably crosses the road. There was no indication
of erosion, but the slope is generally too low for noticeable erosion to
occur. Surface drainage from the pesticide dump site flows into Harris
Creek (see Figure 5-7 for the general surface drainage in the area of the
pesticide dump site).

In the "Soil Contamination Investigation" undertaken in 1979 by
SOUTHNAvPACENGCOM, numerous soil and sediment samples were taken and
analyzed for pesticides. These samples were taken within the area of the
pesticide spill, within the drainage area of the pesticide dump site, and
outside the drainage area of the pesticide dump site. These consisted
mostly of surface samples and shallow soil samples taken at three inches
below grade. However, there was a sample taken at a depth of 18 inches,
two at a depth of 24 inches, and one at a depth of 42 inches. There were
also sediment samples taken from drainageways and ponds.

The results of this analysis showed that other than one isolated
surface deposit of pure grade toxophene, the only contaminant still
present in the samples was DDT. This is not surprising since EOT is very
persistant in the environment. In the unvegetated areas high grade DDT
was found and, in one sample, pure crystallized IDT was present. Figure
2-2 contains a map showing the location of the soil samples and the
levels of EOT that were found in the samples.

From the limited number of deep soil samples taken in this
investigation, it is difficult to conclude whether there is any downward
migration of the DDT in the soil. There were three holes dug in order to
obtain the deeper soil samples. In two of these holes the surface sample
indicated DDT, but the samples taken at 18 inches in one hole and'24
inches in the other indicated no DDT. In the other hole, DDT was found at
3.9 ppm at a depth of 42 inches. However, this finding is very
questionable since a sample taken from the same hole at a depth of 24
inches indicated only 0.2 ppm DDT. While it appears that there may be no
downward movement of the DDT, more thorough deep soil testing is needed to
verify this.
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PLATE 2-4 PESTICIDE DUMP

Photograph depicting a portion of the pesticide dump
in Area G. This is an illustration of one of the
numerous unvegetated sites which occur throughout
the dump area. These unvegetated sites signify
areas of high level DDT contamination.
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This analysis does, however, indicate that the COT is migrating
horizontally and is spreading into the Harris Creek watershed. These
surface samples range from pure DDT in the unvegetated areas, to 0.001 ppm
in the sediment of che drainage ditch which passes under Highway 84
approximately one-half mile northeast of the NWIRP-McGregor site (see
Figure 2-2 for a listing of the DDT levels in the other surface samples
and for their location). Of particular significance is the 1.90 ug/g of
EOT in the sediment of the stock pond which is located approximately 3/4
of a mile to the northeast of Area G.

The levels of EOT found in these samples is of significance, both in
terms of human health and freshwater aquatic life. For DDT and its
metabolites, the criterion to protect freshwater aquatic life is 0.0010
ug/1 as a 24-hour average and the concentration should not exceed 1.1 ug/1
at any time. In terms of human health, the level of DDT for a 10 ~5 cancer
risk (one additional case of cancer per 100,000 population) is set at .24
ng/1. These levels are from the Guideline Water Quality Criteria
published by the EPA on November 28, 1980 (Federal Register, Vol. 45, No.
231). While these criteria are based on levels of EOT in water, the fact
that the EOT is present in the soil and sediment samples in concentrations
far in excess of these recommended guidelines is reason to be concerned.
Because of the high concentrations found in the sediments, it seems
possible that the water quality standards could be exceeded in the
drainage area of the pesticide dump site and, thus, represents a
significant problem, as a threat to the protection of freshwater aquatic
life.

It is possible that not all of the DDT found in the samples comes
from the pesticide dump area. Some of the DDT could be the result of
agricultural pesticide applications over the years. However, since the
soil samples taken outside of the pesticide dump drainage area had no
detectable level of DDT, an agricultural source does not seem likely.

2.4 AREAS J & K

These operating areas are no longer within the boundaries of the
NWIRP-McGregor site, but during WWII they were bomb loading lines. TNT
was used as the explosive in most of the bombs produced at the old
Bluebonnet Ordnance Plant. Each of the bomb loading lines had washout
pits where most of the suspended TNT was removed from the bomb washout
wastewater. Some TNT was in solution in this wastewater. The method used
to dispose of this TNT contaminated wastewater was to impound the water in
long ditches and let it infiltrate into the soil. Shallow groundwater
contamination was very possible. Whether this contamination still
persists is unknown, but it is possible that this contamination could
migrate to the South Bosque River.

2.5 AREA L (STATIC TESTING)

Located in the southwestern portion of Area L is a waste asbestos
disposal site. This disposal site dates back to the period following WWlT
and" up until the early ,JJ?50's when Area L was operated by the Union
Asbestos Company. The asbestos pile is located west of Building L-1149,
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and covers an area approximately 175 feet by 300 feet. Refer to Figure 2-3
for che location and surface configuration. The asDestos pile presents no
danger in terms of groundwater contamination, as the asbestos particles
would be filtered out in che soil before reaching the groundwater.
However, the asbestos presents a problem in terms of surface water
contamination.

The asbestos disposal site is adjacent to a well-defined surface
drainageway. At the base of the asbestos pile is also a culvert which
receives drainage from the pile. This culvert flows into a ditch which
enters a tributary of the South Bosque River. There is definite evidence
of asbestos transport via the culvert and ditch toward the South Bosque
River. A softball-sized piece ot asbestos was round in the draJhaqew'ay
south of the disposal site, indicating that transport of asbestos is
occuring. If the asbestos reaches the South Bosque River, it could
potentially flow into Lake Waco.

The presence of asbestos in che surface water is of importance
because of its proven carcinogenic nature. In terms of protecting human
health, the USEPA suggests that there should be no detectable levels of
asbestos in water. The levels of asbestos which may result in an
incremental increase of cancer at 10~3(one additional case per 100,000
population) is 300,000 fibers/1. This was obtained from the Guideline
Water Quality Criteria published by EPA on November 28, 1980 (Federal
Register, Vol. 45, No. 231).

Also located in Area L, in the southeastern corner of Building L-
1117, is an area which is unvegetated. This unvegetated spot covers an
area which is approximately 30 feet by 30 feet. It is not known why this
area is unvegetated, but during WWII, Area L was a bomb loading line.
Thus, Area L had the same bomb washout pits and ditches as discussed under
Areas J and K. This unvegetated spot may date back to WWII, since only
static testing has occurred in Area L since the middle 1950 's. Drainage
from the unvegetated area enters the South Bosque River.

2.6 AREA M (MANUFACTURING)

Within Area M there are four sites of particular interest in terms of
potential contamination. These include the interior settling basins
outside Buildings M-1217 and M-1227, the north stock pond, the propellant
washout pond outside Building M-1219, and the Imhoff tank and
stabilization ponds.

2.6.1 Interior Settling Basins

Outside Buildings M-1217 and M-1227 are small interior settling
basins. These basins receive floor drain wash water, which could contain
waste propellants. However, care is taken to make certain that any scrap
propellants are collected for disposal at the burning ground. These
settling basins are not ponded very frequently. Any discharge from these
settling basins enters via a ditch into a tributary of Station Creek.
There is a potential for contamination at these settling basins; however,

'14
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it should not represent a significant problem.

2.6.2 North Stock Pond

This pond is located approximately 1/5 of a mile north of Building M-
1205 where the conversion coating operation occurs. This pond receives
the wastes from this conversion coating operation. This waste could
include Trichloroethylene (TCE) and chromium.

The TCE is used in a vapor degreaser. This is emptied about once a
year, with the wastes going to a hazardous waste disposal site. However,
there may be some very small amount of carryover of the TCE from the vapor
degreaser which could be discharged into the pond. The possible presence
of TCE is of importance because of its carcinogenic nature. The levels of
TCE which result in an incremental increase of cancer risk at 10"5(one
additional case of cancer per 100,000 population) is 26 ug/1. This level
was obtained from the Guideline Water Quality Criteria published by EPA on
November,28, 1980 (Federal Register, Vol.45,"NO.231).

There is also the possibility of chromium being present in the
wastewater which enters this pond, since it is used in the conversion
coating process. For the protection of human health from the toxic
effects of chromium VI, the ambient water criterion reccommended by the
EPA in the Guideline Water Quality Criteria is 50 ug/1 (Federal Register,
Vol.45, No.231).

This pond is part of a well-defined surface drainage system. Drainage
from the pond enters into a tributary of Station Creek.

2.6.3 Propellant Washout Pond

This pond is located outside of Building M-1219 and is used for
propellant washout. There is a possibility of ammonium perchlorate
contamination in this pond. The pond is approximately 10 feet by 30 feet,
and its depth is less than 2 feet. Methylene chloride is sometimes used
to soften rubber in the motor washout operation.

Any overflow from this washout pond has ready access to a tributary
of Station Creek via a drainage ditch. This washout pond is higher than
the water table and appears to contain water the majority of the time.
The possibility for some recharge to the groundwater exists. However,
these wastes are not highly toxic and don't represent a serious problem.

2.6.4 Imhoff Tank & Stabilization Ponds

There is no evidence that hazardous wastes are or have been
discharged into the Imhoff system which would present a contamination
threat.
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However, Area M was a bomb loading line during XVJII and, chus, there is
a possibility that bomb washout pits and leaching trenches are present in
this area.

2.7 AREA. S (EXPLOSIVES DISPOSAL)

Materials disposed of at the burning grounds include waste ammonium
perchlorate and ammonium nitrate propellants, propellant-contaminated
wastes such as gloves and rags, and waste toluene bottoms. The materials
disposed of at the burning grounds have contaminants which are readily
destroyed, and the residue left is not hazardous. The waste toluene is
burned in a steel container so that none is absorbed into the soil.

Burning takes place in. the center of Area S (see Plate 2-5). A
rectangular berm has been constructed around this area (Figure 6-19). This
berm is 2 to 3 feet high and is reportedly constructed of low permeability
clays. It is possible that this berm could cause water to pond within
the area where burning takes place, but toxic materials are not stored in
this area and the residue left from burning is not hazardous. There is
evidence of shrapnel throughout the area between the berm and fence, but
this material is inert.

The burning grounds are located in an area with no developed surface
drainage system. The area is nearly level, with slopes of only one
percent. There is no visible evidence of contaminant migration or erosion
from the burning area. Surface drainage from the burning area ultimately
ends up in the South Bosque River which flows into Lake Waco. There are
two ponds located up gradient from the area and another located down
gradient (Figure 6-19).

It was also discovered that there was a landfill located in the
southeastern portion of the Explosives Disposal Area. This landfill
reportedly received sludge from a zinc-phosphate operation which is no
longer in operation at the NWIRP-McGregor site. This landfill also
reportedly received a wide assortment of other wastes. There is no defined
surface drainage in the area of the landfill. Leachate production at the
site would be minimal due to the climatic characteristics and soils of the
area.

2.8 GENERAL SIGNIFICANT FINDINGS

Most common solvents are used in small quantities throughout the
NWIRP-McGregor site. Snail spills of these solvents could lead to
groundwater contamination. Simply because of their widespread use, the
potential is present at the NWIRP- McGregor site for solvent spills to
occur, chough no reports of spills were encountered during EEI's
investigation. However, because this potential is present, any
groundwater samples collected at the site should, therefore, be screened
for volatiles.

t

One off-site area where wastes from the site were reportedly disposed
of was discovered during interviews with area residents and site
personnel. This was an old landfill and open burning area located at the
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PLATE 2-5 BURNING GROUNDS

This is a photograph of the central portion of
Area S where the actual burning of waste propel-
lants, propellant-contaminated materials, and
toluene bottoms occurs. Burned-out drums and
other metal canisters are scattered throughout
the burning area, as is evidenced by the photo-
graph. Also depicted in this photograph is the
berm which surrounds the burning area (located
about two-thirds of the way up the photograph).
The berm prevents surface runoff from leaving
the burning area.



Texas A&M Experimental Station. During the cleanup operations following
the end of WWII, the Army reportedly utilized this site for the disposal
of ordnance and non-ordnance materials. These ordnance materials may have
included unspent shells as explosions were reported at the site during
burning, although this could not be documented. Thus, there is a
potential for contamination at this site. The potential for contamination
migration is also high at this site as a result of its proximity to the
South Bosque River.
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3.0 CONCLUSIONS

Contained within this chapter are the significant conclusions reached
regarding contamination and migration potential for the NWIRP-McGregor
site.

3.1 CLimTE

The climatic characteristics of the site are not conducive to
leachate production at a properly designed landfill. The intense rainfall
episodes, which are common to the area, create a potential erosion problem
and create the potential for surface migration of contaminants.

3.2 SOILS

The soils throughout the site are subject to developing vertical
cracks when dry. These cracks are a potential threat which could lead to
shallow groundwater contamination. When wet these soils are highly
impermeable.

3.3 GRQUNDWATER

The potential for shallow groundwater contamination does exist
throughout the site. However, the deep Hensel aquifer, which is the
principal water supply aquifer for the area, is not in danger of
contamination.

The Edwards Limestone, due to the continual depletion of the Hensel
aquifer, nay out of necessity be utilized as a source of water for human
consumption. The Edwards Limestone occurs some 100 to 130 feet beneath
the surfacer and could potentially become contaminated.

Off-site and on-site movement of shallow groundwater is not
significant at the NWIRP-McGregor site, because of the topography of the
site.

3.4 SURFACE WATER

Runoff from every operational area of the site except Area M
(Manufacturing) ends up in Lake Waco, which is a major water supply
reservoir for the city of Waco. Contaminants originating from the NWIRP-
McGregor site could conceivably contaminate this water supply.
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3.5 MIGRATION POTENTIAL

Areas which were contaminated, or where contamination is a
possibility, were identified at the NWIRP-McGregor site. It is possible
that pollutants could be migrating from these areas off-site. The most
serious pollutant migration threat is from surface water leaving the site.

There is no significant danger of pollutants migrating onto the
NWIRP-McGregor site, either in surface water or groundwater.

3.6 AREA E - TAiNjnfTT.T.

There is no significant surface or groundwater contamination threat
from this landfill.

3.7 AREA F

There is a potential for surface water and shallow groundwater
contamination from these ponds. The main contaminant threats are from
toluene and chlorinated benzenes. The chlorinated benzenes represent a
significant contamination threat, while the toluene represents a potential
threat. Groundwater contamination potential is limited to the shallow
aquifer.

3.7.2

The present operations which drain into these ponds pose no
contamination problems to surface water or groundwater. '

In Area F as a whole, there is a potential for groundwater
contamination from tetryl which dates back to WWII operations in the area.
Past operations could also have increased the level of nitrates in the
groundwater.

3.8 AREA G

The pesticide dump is a continuing threat to surface water
contamination, and the potential exists for shallow groundwater
contamination, although additional sampling is needed to verify this.

3.9 AREAS J&K (OLD

The present operations in these areas present little likelihood of
contamination. However, the bomb loading operations which occured in
these areas during WWII could potentially have contaminated the shallow
groundwater with INT.
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3.10 ARE/A L

The asbestos pile represents an immediate and on-going threat to
surface water contamination.

TNT contamination, dating back to the area's bomb load-line days, is
also possible from the TOT washout pits and trenches.

3.11 AREA M

The conversion coating operation has limited potential for surface
water contamination.

The contamination potential from post WWII operations is
insignificant in the interior settling basins.

The propellant washout pond could add nitrates to the surface water
and groundwater, but this is not significant in light of fertilization
practices in the area and the small size of the pond.

In Area M as a whole, there is a potential for TOT contamination.
This stems from the fact that the area was a bomb loading line in WWII and
likely had TOT washout pits and trenches.

3.12 AREA s

The burning area poses no threat to groundwater or surface water
contamination.

3.13 TEXAS A&M EXPERIMENTAL STATION

Materials disposed of at this site date back solely to Army
ownership. The Air Force and Navy did not dispose of any materials at the
site. The Army has not conducted an Initial Assessment Study or a
Confirmation Study at the Experimental Station, and they do not presently
have any plans to do so. Any possible contamination from this site would
migrate into the South Bosque River, not on-site.
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4.0 RECOMMENDATIONS

Based on an analysis of the significant findings, EEI believes that
certain areas at NWIRP-McGregor have a significant contamination
potential, and that these areas pose a threat to human health and/or the
environment (Figure 4-1). Therefore, EEI recommends that a confirmation
study be initiated at NWIRP-McGregor. The areas which EEI believes
warrant further investigation are listed below. These areas, and EEI's
specific recommendations for further actions at these areas are as
follows:

Area F: West Ponds

Stock Pond

Area G: Pesticide Dump

Area L: Asbestos Dump

WWII Washout Pits and Leaching Trenches

Area M: North Stock Pond

WWII Washout Pits and Leaching Trenches

4.1 AREA F (ENGINEERING LABORATORJES AND PII£/*T PRODUCTION)

The wastewater discharged to the west ponds from the present
production of TATB probably contains trace amounts (ppm) of TMB,
chlorinated benzenes (e.g., TCTNB, and TCB), and toluene. Since
concentrations as low as 7 parts per trillion (ppt, or ng/1) in drinking
water may increase the risk of cancer in humans, the suspected presence of
these compounds in the wastewater discharged to the west ponds is cause
for concern.

The construction details of the ponds, the soils and bedrock in the
vicinity of the ponds, and the hydraulics of the ponds, suggest that some
leaching from the bottoms of the ponds into the shallow groundwater system
may be occurring. The effluent from these ponds contains ppm levels of
Chemical Oxygen Demand (COD). This may be caused by.toluene and/or TATB
and the chlorinated benzenes. Therefore, the effluent from these ponds
may also be contributing significant levels of contaminants to surface
water.

Based on the above, EEI recommends that the following sampling and
analysis program be implemented.
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4.1.1 Groundwater Monitoring

Figure 4-2 shows six locations where EEI recommends that monitoring
wells be emplaced. The wells should be relatively shallow (20 to 30 feet)
and screened to intersect the water table. The southern-most well should
be upgradient, and used as a background well. The wells shown on the west
sides of ponds 1 and 3 are positioned to intersect subsurface flow from
the ponds toward the ditch. The well to the west of the ditch is
positioned to attempt to determine the western extent of any shallow
groundwater contamination. The well northeast of the stock pond will
detect the presence of groundwater contamination emanating from that pond.
The sixth well is located to attempt to detect any northerly migration of
contaminants from the ponds via the subsurface.

4.1.2 Surface Water

Because the levels of these organic contaminants in the wastewater
have not been measured, EEI recommends sampling the influent to the ponds,
the effluent, and the water in the stock pond (see Figure 4-2). The
influent/effluent sampling will indicate the treatment effectiveness of
the ponds. The stock pond should also be sampled to determine the extent
of contaminant transport in the surface water system. A sample of the
discharge from the stock pond (intermittent) should also be collected.

4.1.3 Sediment

The sediment in the ponds probably contains relatively high
concentrations of organic contaminants. The sediment in the stock pond
has been shown to contain ppm levels of EOT (probably originating from the
pesticide dump in Area G), and may contain some of the organic
contaminants from Area F. Due to the hydraulics of these four ponds,
contaminants in the sediment, if present, would act as a potential
continued source of groundwater contamination, even if the contaminants in
the pond water were removed. Therefore, EEI recommends that the sediment
in these ponds be sampled.

4.1.4 World War II Operations

During WWII operations, tetryl was handled and possibly manufactured
in what is now known as Area F. If tetryl was manufactured in this area,
a contaminated wastewater was probably generated. No record of the
disposition of this wastewater was obtained during the record search. If
it was disposed of in a manner similar to the disposal of TOT contaminated
wastewater (percolation/evaporation trenches), the groundwater in Area F
may be contaminated with tetryl. Since all of the existing ponds were
constructed after the end of WWII, these ponds could not have been used
and would, therefore, not be contaminated with tetryl. Surface runoff and
shallow groundwater in the immediate vicinity of the ponds flows to the
north and west toward a drainageway. The recommended location of the
monitoring wells shown in Figure 4-2 may intersect the hypothetical tetryl
contaminant plume. Samples from these wells should, therefore, be
analyzed for the presence of tetryl. Table 4-1 summarizes the sampling and

25



TO HARRIS CREEK

CITY TREATMENT
PLANT

:ALL 003

SETTLING
PONDS (2)

NON-CONTACT C
WATER DISCI
GROUND

SEWER LINE
PLUGGED AT
AREA'S"

MONITORING WELLS

WATER SAMPLES

* SEDIMENT SAMPLES

P•WATER
LINE

200
SCALE OF FEET

0 ZOO 400 600

EEI

1730

AREA F

RECOMMENDED SAMPLING SITES

FIGURE 4-2
26



TABLE 4-1

AREA F SAMPLING

ANALYZE FOR

INJ

Monitoring
Wells

Stock Pond
Sediment

West Ponds
Sediment

West Ponds
Influent

West Ponds
Effluent

Stock Pond
Effluent

Number
of Samples

6

3

2

1

1

1

Toluene

X

X

X

X

X

X

Chlorinated
Benzenes

X

X

X

X

X

X

TATB

X

X

X

X

X

X

Volatile Organic
Tetryl Analysis DDT

X X X

X

X



analysis program which EEI recommends in relation to Area F.

4.2 AREA G (TOOLING AND EQUIPMEKTr STORAGE)

Prior to the reacquisition of Area G by the Air Force in 1952, or
possibly during the initial rehabilitation efforts by the Air Force prior
to the start-up of operations by Phillips Petroleum, waste pesticides were
apparently dumped on the surface of the ground in the western portion of
Area G. In 1978, a preliminary sampling and analysis program was
conducted regarding the pesticide dump in Area G. This study concluded
that there was substantial surface contamination with EOT, and that there
was some transport of EOT including contamination of the sediment in the
stock pond north of Area F. The study was inconclusive regarding the
downward leaching of the EOT through the soils in the vicinity of the
pesticide dump.

This study also indicated that dumping had occurred and contamination
was present over a much larger area than was discernible during EEI's site
inspection in August, 1981. This was probably due to the dense cover of
Johnson grass present during August. The Johnson grass serves to hide the
contaminated areas by growing over, but not in, contaminated spots. Thus,
detection of contaminated areas us very difficult.

Because of the highly toxic and bioaccumulative effects of DDT, and
the indication of substantial migration of the EOT through the
drainageways, EEI recommends the following.

1. Determine the extent of the gross contamination in the known
dumping area. In order to accomplish this, EEI recommends that a sampling
grid be established in the known dump site. Figure 4-3 shows the
recommended area of this grid. The grid should consist of six east-west
transects, with a transect spacing of 200 feet. This will cover an area
1,000 feet long in the north-south direction. Each of the six transects
should be 240 feet long, with sampling points approximately every 20 feet.
This will yield thirteen sampling points for each transect, for a total
of 78 sampling points. Surface grab samples should be collected to a
depth of 3 to 4 inches at each sampling point. The sample should not
necessarily be collected at the exact nodal points on the grid. Field
judgement should be used to select samples within the general vicinity of
the grid points where evidence of contamination is present. The actual
sample points should be marked for future reference.

Once the analysis of the surface samples is completed, ten
contaminated (500 to 5,000 ppm) sites should be selected. At each of these
ten locations, samples should be collected at one foot intervals to a
depth of four feet. This will determine the vertical extent of the
contamination (leaching). If the results of these deeper samples indicate
that deep (at least 4 feet) leaching has occurred, shallow groundwater
monitoring wells should be installed. If the results of the deep sampling
indicate that deep leaching has not occurred, monitoring wells would not
be necessary.
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2. Document the extent of migration through the drainage-ways This
could be accomplished by collecting a series of sediment and water samples
from the drainageway leading northeast from Area G. EEI recommends that
six sediment samples be collected from this drainageway between the dump
site and the stock pond north of Area F. Two more sediment samples should
be collected from the drainageway between the stock pond and the boundary
of the site. Two water samples should also be collected from this
drainageway. Since flow in this drainageway is intermittent, the samples
will have to be collected in association with a major rainfall event. The
samples should be collected at or after the peak of the runoff has
occurred - not during the early part of the storm event. One of these
samples should be collected from the stream as it enters the stock pond
north of Area F, and the other sample should be collected where the stream
leaves the boundary of NWIRP-McGregor.

3. Attempt to locate additional areas of dumping or contamination.
In order to accomplish this, EEI recommends that the Johnson grass in part
of Area G be mowed and the clippings raked and removed (see Figure 4-3).
Low altitude aerial photographs should then be taken of Area G in its
entirety. Suspicious looking spots on the photos should be marked, and
then visually inspected on the ground. Those locations where
contamination or dumping is still suspected should be sampled and the
locations marked for future reference.

4. General Recommendations. A variety of pesticides were handled at
this facility, but the previous study detected primarily DDT
contamination. Therefore, EEI recommends that all of the samples be
analyzed for at least EOT. In addition to EOT, at least 20 percent of the
surface grab samples should be subjected to a pesticide screen for
toxaphene, parathion, aldrin-dieldrin, chlordane-heptachlor, BHC-lindane,
and endrin.

Once the extent of the contamination is known, corrective measures
can be initiated.

4.3 AREA L (STATIC TESTING AREA.)

The waste asbestos dump located in Area L is adjacent to a well-
defined drainageway. This drainageway empties into the South Bosque River
which eventually empties into Lake Waco. Lake Waco is used for water
supply purposes. Since the asbestos is visibly being eroded into the
adjacent drainageway, and since ingestion of asbestos is suspected to have
carcinogenic effects, this erosion represents a possible threat to human
health.

Adverse health effects from the respiration of asbestos has been
clearly demonstrated. Since excavation of the asbestos pile would likely
generate asbestos dust, EEI does not recommend excavation and removal of
the asbestos. However, the erosion of the asbestos into the adjacent
drainageway should be halted. This could be done by covering the asbestos
with earth or some other suitable covering, and rerouting the drainageway
to a safe distance away from the asbestos. This effort roust be carefully
designed and implemented to prevent future problems from occurring and to
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facility through a suggestion by Army personnel, as a name symbolic of the
Texas state flower.

On February 11, 1942 Job Directive No. Ml-1 was issued authorizing
the construction of four Group 3 bomb load lines, each with a capacity of
3,000-1001 bombs or that equivalent for a twenty four hour day and 6,000
adapter boosters and 10,000 auxiliary boosters per day. Also, an
ammonium nitrate crystallizing line with ten units, each unit capable of
crystallizing 33.3 tons of ammonium nitrate per day, was to be
constructed. Later, Job Directive Ml-2, dated April 8, 1942, reduced the
proposed capacity of the plant from four to three bomb lines and from ten
to six nitrate units; however, mainwater, gas, and electric facilities
were to be of sufficient capacity to provide for the original proposed
construction in case increased production was later required.

An expansion program started in October of 1944, added a fourth load
line, now designated Area M. The line began production of 5001 bombs on
February 19, 1945.

The Architect-Engineer-Manager contract for facility construction,
Contract #W-359-eng-4053, was awarded to the Bluebonnet Constructors on
February 28, 1942, a joint venture between W.E. Callahan Construction
Company of Dallas, the construction manager, and the architectural
engineering firm of Howard, Needles, Taranen and Bergendoff of New York,
NY. Preliminary construction work was initiated on March 5, 1942.

The constructed buildings on the reservation were roughly arranged in
groups as follows:

Administration 24
Barracks & Trailer Park 33
Shop and Warehouse 5
Inert Storage 4
Booster Line 10
Ammonium Nitrate Plant 17
Bomb Load Lines (3) 75
High Explosive Storage 118
Finished Anmunition Storage 102
Miscellaneous 27
TOTAL 415

The government-owned contractor-operated (QOCO) facility was first
run by the National Gypsum Company of Buffalo, New York. The contract (W-
QRD-607) was awarded to the company on February 9, 1942, for operation of
the plant on a cost-plus-fixed fee basis. Operations began on Bomb Load
Lines 1, 2 and 3 on October 16, November 27 and December 18, 1942,
respectively; and on the Bomb Booster, Oct 22, 1942. The ammonium nitrate
plant started production operations on December 7, 1942.

Production schedules were not met at first due to the shortage of
bomb bodies, wax for nose pads and packing boxes but by late 1943 were
exceeded. The nitrate plant closed in June of 1943, and operations of
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Load Lines 2 and 3 were suspended in the latter part of 1943.

However, Line 2 began production of 500 G.P. Bomb AN-M64 in September
1943, and in the following quarter, Line 1 retooled for production of
105mm Howitzer shells. Later, Line 3 reopened for production of M2
demolition blocks, and authorization was given for the manufacture of
quarter (1/4) and half (1/2) pound TNT blocks from scrap for use on
infiltration courses at nearby camps. Use of the ammonium nitrate
crystallizing facilities for graining fertilizer grade nitrate began in
October, 1943. The production of boosters was cancelled in February of
1944. Cummulative production for the plant through March 1944 was as
follows:

1000-lb. S.A.P. Bombs 256,929
500-lb. G.P. Bomb AN-M64 65,079
5-lb. TOT Blocks 9,345
Fragmentary Bombs M-72 216,400
AN-M4 Cluster 368,539
105 inn. Shell 471,483
M-2 Demolition Blocks 126,089
Auxiliary Booster M-104 1,025,973
Adapter Booster M-102 412,664
Adapter Booster M-115 862,215
100-lb. G.P. Bomb 122,133
Anroonium nitrate, Ibs. 16,613,590
Ammonium nitrate, tons
(Fertilizer grade) 21,901

One of the important developments at the Bluebonnet Plant was a new
method of rail transport of bombs, increasing the number per car from 44
to 88 by vertical crating techniques. On August 15, 1945, instructions
were issued by the Connranding Officer to cease production, and immediate
action was taken to put into effect post V-J Day plans.

Decontamination of production lines was completed by November 30,
1945 in accordance with EDAP Decontamination Manual Sept. 1945, and TB-
eng-57. Inspections by both Ordnance representatives from OFDAP, and the
U.S. Army Engineers, Gal vest on, Texas, of all decent ami nation procedures
were made and approved.

No decontamination work was carried out in the High Explosive or
Finished Anmunition areas due to the fact that these areas were being used
for storage of approximately 40,000,000 pounds of explosives. Loading
Docks 1,2 and 3 were likewise not decontaminated, because of awaited
shipping orders of stored materials. Buildings which could not be
adequately decontaminated were marked for destruction.

An inter-governmental agency transfer of the Bluebonnet Ordnance
Plant from the War Department to the War Assets Administration was
conducted on April 16, 1946, immediately following peace negotiations.
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Shortly after the war, the land was sold to a number of private
concerns. A major portion of the plant was conveyed to Texas A&M
University for educational and research purposes. All of the parcels sold
contained 20 year recapture provisions if re-establishment was required.

In 1952, the Air Force acquired approximately 11,450 acres, the major
portion of the site, renaming it Air Force Plant No. 66. The new boundary
lines are compared with the originals in Figure 5-3. The land within
Areas J and K, totaling approximately 250 acres, remained under private
ownership when the Air Force re-established the facility. The plant was
reactivated for the development and production of jet assistance take-off
boosters (JATO's) with Phillips Petroleum Company as the operating
contractor. A considerable amount of rehabilitation and new construction
was conducted at the complex during this period.

Production activities did not get under way until early 1955. JATO
motors were loaded with an ammonium nitrate propellant containing a small
percentage of ammonium dichromate. These motors were used as boosters on
short runways and in very cold climates.

The facility was operated for the Air Force by Phillips until 1958
when North American Aviation (NAA) joined Phillips in a partnership to
form Astrodyne, Incorporated. The facility subsequently entered into the
high performance propellant field.

North American Aviation (NAA) bought Phillip's share in 1959 and the
plant became the Solid Rocket Division of Rocketdyne. When NAA and
Rockwell merged in the early 1960's, Rocketdyne became a Division of North
American Rockwell Corp. and finally became known as Rockwell International
Corporation's Rocketdyne Division. Under Rocketdyne the plant was
modified and expanded to handle a wide variety of solid propulsion
systems, exploratory, advanced and engineering development programs, as
well as the production programs.

In October of 1964 the Air Force inquired as to whether the Navy
would agree to accept plant cognizance since the work load was
preponderantly Navy. On November 17, 1964, BUWEPS agreed to accept the
facility. Following the necessary approvals and congressional
concurrences, the transfer was made to the Navy.

On May 1, 1966, the land (approximately 11,450 acres), improvements,
machinery and equipment of Air Force Plant No. 66 were transferred to the
Department of the Navy, and became known as the Naval Industrial Reserve
Ordnance Plant under the cognizance of the Naval Ordnance Systems Command.
With Department of the Navy's reorganization, the plant was redesignated
Naval Weapons Industrial Reserve Plant (NWIRP) under the cognizance of the
Naval Air Systems Command.

Rocketdyne continued as the operator until January, 1978, when
Hercules, Incorporated assumed the operating responsibilities for the
facility. Hercules presently produces a number of solid propellant rocket
motors including the Shrike, Sparrow, Phoenix, Sidewinder and the MK 25
JATO for the Navy. Rocket motor production operations are conducted in
Areas F and M.
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Since the early 1970's, approximately 1,700 acres have been disposed
of. On March 27, 1972, 70.44 acres were assigned to the Department of
Health, Education and Welfare (HEW) for conveyance to the McGregor
Independent School District for educational use. The sewage treatment
plant structure and approximately 33 acres surrounding the facility were
released to the City of McGregor on June 6, 1972. This property was
released with the condition that the City would continue to service NWIRP-
McGregor at a non-discriminatory rate. In April 1974, seven parcels of
land totaling about 1,600 acres located around the perimeter of the site
were disposed of. This surplus included some 1,100 acres of land
immediately surrounding Areas J and K which now forms the large privately
held rectangular tract located between the static test facility (Area L)
and the burning ground (Area S). This parcel excluded, of course, the two
privately held portions (inside Areas J and K) totaling approxinately 250
acres. The Navy acquired all of AF Plant #66. Plant AF #66 did not
include Areas J and K. Presently, the NWIRP contains about 9,750 acres.
The major portion of the non-operating areas, that land outside designated
areas, is leased for argicultural use (approximately 8,000 acres).

The leasees of the agricultural land use the property for cattle
grazing and the production of grain crops.

5.3 PHYSICAL FEATURES

5.3.1 Climatology

The NWIRP-McGregor site has a humid subtropical continental climate.
Summers are long with high temperatures, while winters are short and mild.
In the six winter months (November through April), the average low
temperature is 44.2°F and the average high temperature is 65.7°F. For the
six summer months the average low is 68.7°F and the average high 89.9°F.
The annual average low temperature is 56.4°F with the average annual high
temperature 77.8°F. The average daily temperature is 67.1°F. The
extremes are -5°F (1949) and 112°F (1969). See Table 5-1 for a summary
of climatological data.

The amount of precipitation in any one year is extremely variable.
Most rainfall is the result of thunderstorm activity; consequently,
considerable spatial variation in amounts occurs. There is an average of
77 days per year with precipitation, but much of the precipitation in any
one year is concentrated in just a few thunderstorms. For example, in
1979 the yearly precipitation was 42.37 inches, and of this amount 20.26
inches, or 48.90 percent of the total annual precipitation, occurred in
twelve days. Total annual rainfall has ranged from 60.20 inches (1905) to
only 13.30 inches (1917), with the average annual precipitation being
31.26 inches. April and May are normally the wettest months, with July
and August being the driest. There is no appreciable amount of snowfall
in the area.

Evaporation rates are high in relation to annual precipitation. For
example, in 1980 the pan evaporation rates for March through November
totalled 81.7 inches compared to the average annual precipitation of only
31.26 inches. Much of the precipitation is evaporated which serves to
reduce the possibility of leachate production and contamination migration.
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TABLE 5-1
SUMMARY OF CLIMATOLOGICAL DATA

Temperature I°F) Precipitation (inches) Mind Mean Number of Days

Daily
Months Max.

(a)

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

57.

61.

68.

77.

84.

91.

96.

96.

89.

80.

68.

60.

4

5

4

8

4

9

2

7

5

4

7

6

Normal
Daily
Min;

36.6

40.3

46.0

56.8

64.5

71.8

75.0

74.7

68.3

57.7

46.2

39.1

Extremes

Monthly

47

SO

57

67

74

81

85

85

78

69

57

49

.0

.9

.2

.3

.5

.9

.6

.7

.9

.1

.5

.8

Record
Highest

37

88

90

100

101

99

104

108

112

106

101

92

91

Record
Lowest

37

-5

5

IS

27

45

52

61

60

48

32

17

14

Normal
Maximum Minimum
Monthly Monthly

37 37

1.

2.

2

4,

4

2.

1.

1.

3.

2.

2,

2.

.87

.38

.36

.02

,60

.73

.47

.81

.19

.55

.27

.01

5.

4.

6.

13.

15.

12.

8.

8.

7.

9,

6.

7.

.83 0.03

,55 0.17

.84 0.04

.37 0.65

.00 0.72

.06 0.27

.58 T

.91 T

,29 0

.36 0

.24 0.13

03 0.04

Max.
in
24-hr

37

2.24

3.03

3.07

5.09

7.18

4.21

4.49

4.80

4.57

5.72

4.26

3.11

Relative
Humidity

16

71.

68.

65

69

71.

64

59

60

67,

67

69

69.

.25

.25

.5

.25

.0

.75

.0

.75

.5

.25

.25

.5

Mean Pre-
Speed vailing
(mph) Direction

30

11

12

13

13

12

11

10

9

9

10

10

11

.9

.2

.3

.2

.1

.8

.8

.9

.5

.0

.9

.3

14

S

S

S

S

S

S

S

S

S

s

s

s

Precip.
(0.01 inch
or more)

36

7

7

7

8

9

6

4

5

6

5

6

6

Thunder-
storms

36

1

2

4

6

8

5

4

5

4

3

2

1

90°F
& Above

16

0

0

1

1

6

22

26

28

15

•3

0

0

32°F
& Below

16

14

8

2

0

0

0

0

0

0

0

2

9

77.8 56.4 67.1 112 31.26 15.00 7.18 66.75 11.4 77

NOTES: (a)
Length of record (years).



The average relative humidity is 66.8 percent. Prevailing wind
direction is from the south throughout the year.

5.3.2 Topography

The NWIRP-McGregor site is situated in the Cretaceous Prairie region
of north central Texas. The Cretaceous Prairie is further divided into
two great physiographic prairies: the Blackland Prairie, and the Grand
Prairie. The chief difference between these two prairies is that the
Grand Prairie has developed on firm resistent limestone, and the Blackland
Prairie has developed on much less resistent clays and shales.

The NWIRP-McGregor site is located in the eastern most portion of the
Grand Prairie, with the Blackland Prairie located to the south and east,,
In general, the surface of the Grand Prairie is composed of gently
sloping, almost level, dip plains, broken only by the drainageways. The
Grand Prairie is a hard-rock prairie underlain mainly by limestone of the
Washita Group, and the area is also referred to as the Washita Prairie.
The Grand Prairie is characterized by shallow calcareous soils.

The surface features, or landscape, of the NWIRP-McGregor site
roughly parallels the underlying bedrock. The topography of the site is
gently undulating with slopes ranging from nearly level to five percent.
Drainage for the site is provided by tributaries of Harris Creek, Station
Creek, and the South Bosque River. All of the streams within the site's
boundary are intermittent. A more detailed description of the surface
water characteristics of the site is included in the hydrology section.

5.3.3 Geology

The geologic formations underlying the whole of central Texas are of
Cretaceous age. All of central Texas was covered by an advance of the sea
during Cretaceous time, resulting in the present sequence of geologic
units. Table 5-2 shows the geologic units which occur in central Texas.
These Cretaceous aged rocks have been divided into two series, Gulfian and
Comanchean, with the Gulfian being the younger. Within the boundaries of
the NWIRP-McGregor site the Gulfian series is not present, but it does
occur southeast of the site. This absence is the result of a regression
of the sea during late Cretaceous time which shifted the sea east of the
NWIRP-McGregor site. A geologic section of the area is shown in Figure 5-
4.

The geologic units within the boundary of the NWIRP-McGregor site,
due to the absence of the Gulfian series, all belong to the Comanchean
series. The Comanchean series is further divided into three groups from
the oldest to the youngest; The Trinity group, the Fredricksburg group,
and the Washita group. Only the Washita group crops out in the vicinity
of the NWIRP-McGregor site.

Within the Washita group (see Table 5-2) only the Georgetown
formation crops out within the boundaries of the NWIRP-McGregor site. The
Buda formation is not present in the vicinity of the site, and the Del Rio
formation crops out just southeast of the site.
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TABLE 5-2

GEOLOGIC UNITS OF CENTRAL TEXAS
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South Bosque
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Pepper
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Del Rio
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t
0
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Main Street
Fawpaw
Weno
Denton
Port Worth
Duck Creek
Kiamichi
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Hensel
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none

55
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none

1*5

35
7
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6
22
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1*0

120

150
20

1+60

MEASURED
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none included

•

(Thornhill 1980)
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The Georgetown formation is divided into seven units from the oldest
to the youngest: Kiamichi, Duck Creek, Fort Worth, Denton, Weno, PawPaw,
and Main Street. The two oldest units, Kiamichi and Duck Creek, do not
crop out in the area of the site. The other units of the Georgetown
formation do crop out within the boundary of the site. Figure 5-5 (fold-
out in back of report) shows the geologic outcrop pattern at the NWIRP-
McGregor site.

Brief descriptions of each of the outcropping units follow.

5.3.3.1 Main street Limestone - The Main Street Limestone consists of
medium hard, resistent, white, fine to medium crystalline, nodular
limestone (Bassett, 1969). The lower limit of the Main Street Limestone
is marked by the marly, less resistant beds of the Pawpaw member. Within
the McGregor Quadrangle the Main Street Limestone is about thirty-five
feet thick (Bassett, 1969). The Main Street Limestone is an impermeable
unit (Bishop, 1977).

Outcrops of the Main Street Limestone occur throughout the vast
majority of the NWIRP-McGregor site. Areas in which it crops out are as
follows: Areas A & C (Administration and Industrial Security), Area D
(Machine Shop & Tool Fabrication), Area E (Receiving, Warehousing &
Vehicle Maintenance), Area F (Engineering Laboratories and Pilot
Production), Area G (Tooling and Equipment Storage), Area H (Storage
Magazines), Area L (Static Testing), and Area S (Explosives Disposal).
Most of Area M (Manufacturing) also has Main Street Limestone cropping
out.

5.3.3.2 Pawpaw Shale - The Pawpaw Shale bed is seven feet thick in the
McGregor Quadrangle (Bassett, 1969). The Pawpaw shale unit weathers into
three zones. The top and bottom two feet contain marly limestone that is
easily weathered, while the middle three feet weather less quickly and
remain as a resistant ledge. The Pawpaw shale crops out in isolated areas
throughout the McGregor site. The only operation areas with outcrops of
Pawpaw shale are parts of Areas M (Manufacturing) and R (Environmental and
Static Testing).

5.3.3.3 Weno Limestone - Weno Limestone in the McGregor Quadrangle is
approximately thirty-six feet thick (Bassett, 1969). The upper seventeen
feet consist of nodular, bedded limestone with alternating thin marl beds.
The lower nineteen feet have several unconsolidated marl beds. The base
of the Weno limestone is a very resistant limestone ledge known as the
Ocee ledge and is easily differentiated from the underlying Denton
formation. The Weno Limestone is the second most frequently occurring
outcrop at the NWIRP-McGregor site. It crops out near Areas M
(Manufacturing) and R (Environmental and Static Testing). It also has an
area of outcropping on the eastern boundary of the site.
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5.3.3.4 Denton Marl - The Denton Marl is approxirately six feet thick in
the McGregor Quadrangle (Bassett, 1969). It is composed of dark gray soft
marl which has several discontinuous thin limestone ledges near the
center. The Denton Marl crops out in one isolated area southeast of Area
M (Manufacturing).

5.3.3.5 Fort Worth Limestone - The Fort Worth Limestone is twenty-two feet
thick in the McGregor Quadrangle (Bassett, 1969). It consists of fairly
uniform, nodular limestone with interbedded thin shale layers. The Fort
Worth Limestone crops out in only one small area at the site, just
southeast of Area M (Manufacturing).

Upon weathering, all the outcropping units of the Georgetown
formation, exclusive of the Main Street member which is already hard and
impermeable, become impermeable (Bishop, 1977). This is a result of the
clays in these units which are released during weathering. These clays
form an effective seal to downward percolation of water.

The deeper geologic formations underlying the NWIRP-McGregor site
belong to the Fredricksburg and Trinity Groups of the Commanchean series.
The Fredricksburg Group is characterized by limestones and shales with
some intermixing of siltstones, clay, and sand. The upper member of the
Fredricksburg group is the Edwards Limestone formation, and it occurs just
beneath the Washita Group. The Edwards Limestone has a high permeability
because of its high porosity (Bishop, 1977). This unit can provide water
in pumpable quantities.

The deeper lying Trinity Group is characterized by limestones and
shales. The Trinity Group also has deposits of sand which serve as
regional aquifers, providing much of the water for central Texas.

In the vicinity of the NWIRP-McGregor site, the depth to the
underlying bedrock is very shallow. The soil is seldom more than five or
six feet thick, and is often much less. The geologic formations
underlying the site are relatively flat. These beds have a dip of twenty
to twenty-five feet per mile to the southeast and a strike of north 6
east (Bassett, 1969).

5.3.4 Soils

The soils of the Grand Prairie, in which the NWIRP- McGregor site is
located, are residual soils which have developed from the underlying
limestones which are intermixed with marl. This is in contrast to soils of
the nearby Blackland Prairie which have developed from shales and clays.

The soils of the NWIRP-McGregor site are characterized by a mixture
of deep and shallow clays on limestone. The dominant soils are reddish-
brown to black crumbly clays of the Denton, San Saba, Tarrant, and
Crawford ' series. These soils can be classified as vertisols, and expand
and contract in relation to the soil moisture. When wet, the clay content
of these soils provides a fairly impermeable barrier to downward leaching.
However, when these soils dry out, they develop vertical cracks which
could extend to the shallow underlying bedrock. The depth of soil over
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the bedrock is variable, but seldom exceeds five or six feet. Figure 5-6
(foldout in pocket) represents a soils map of the NWIRP-McGregor site.

Portions of the site are also covered with alluvial soils. Most of
the alluvial soils are composed of loose, light brown calcareous fine
sand. There are some low, flat areas where dry loam or clay prevails.

A brief description of the common soil series which occur at the
NWIRP-McGregor site follows.

5.3.4.1 Denton Series - The Denton series consists of dark-brown to dark
grayish-brown, mostly calcareous, very crumbly soils underlain by
limestones at various depths. These are the most extensive soils of the
Grand Prairie. These soils are typically from 18 to about 40 inches deep
over limestone. The Denton soils are well drained and have medium to
rapid surface runoff. They are moderately susceptible to erosion. The
permeability of the Denton soils ranges from 0.06-0.2 inches per hour,
which is classified as slow. The clay content ranges from 35-55 percent.
The shrink-swell potential of the Denton soils is high, which means these
soils can have a volume change of more than 6 percent depending upon the
moisture.

5.3.4.2 Crawford Series - The Crawford series is made up of dark-brown to
reddish-brown noncalcareous clays. These clays are similar to the Denton
soils in many respects, but are finer textured, somewhat less grayish, and
usually more reddish in the subsoil. The Crawford soils are well drained
with slow to medium runoff. The Crawford soils are slightly susceptible
to erosion. Permeability of these soils is less than 0.06 inches per
hour, which is classified as very slow. However, when dry and cracked the
permeability is rapid. The clay content ranges from 40-60 percent in the
Crawford soils. The shrink-swell potential for these soils is rated as
very high, meaning a volume change of more than 9 percent is possible.

5.3.4.3 San Saba Series - The San Saba series consists of very dark-gray
to black crumbly clays underlain by limestone. These soils are the
darkest of those on the Grand Prairie. The San Saba soils are moderately
well drained with slow to medium runoff, and these soils are not very
susceptible to erosion. Permeability is less than 0.06 inches per hour in
the San Saba soils, which is classified as very slow. However, when dry
and cracked the permeability is rapid. The clay content ranges from 45-€5
percent. The shrink-swell potential of the San Saba soils is very high,
meaning a volume change of more than 9 percent is possible as moisture
conditions change.

5.3.4.4 Tarrant Series - The Tarrant series is comprised of dark-colored,
very shallow soils on limestone. It is the very shallow associate of the
Denton series and occurs extensively throughout the Grand Prairie. Runoff
on these soils is medium to rapid, and internal drainage is medium. These
soils are slightly susceptible to erosion. Permeability of the Tarrant
soils ranges from 0.2-0.6 inches per hour, which is classified as
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moderately slow. The clay content of these soils ranges from 40-60
percent. The'shrink-swell potential of the soils is low, meaning a volume
change of less than three percent.

Detailed accounts of each of the soils which occur within the
boundary of the NWIRP-McGregor site, including representative profiles,
are included in Appendix A. Also included in Appendix A are soil borings
from Areas M (Manufacturing) and L(Static testing) which are representive
of the NWIRP-McGregor site as a whole.

5.3.5 Hydrology

5.3.5.1 Surface Water - Surface water at the NWIRP-McGregor site is
provided by tributaries of Station Creek, Harris Creek, and the South
Bosque River. The site can be divided into three watersheds which
correspond to these streams. Figure 5-7 shows the watersheds within the
boundaries of the NWIRP-McGregor site, and indicates the direction of
surface water flow. On a regional basis, the entire NWIRP-McGregor site
lies within the Brazos River Basin. All of the streams within the
boundaries of the site are intermittent in nature, and are subject to
drying up during periods of drought. Many of the tributaries flow only
following periods of rain. Surface waters within the boundaries of the
site, and in the surrounding areas, are used solely for agricultural
purposes, mainly as water for livestock. All water used for human and
industrial purposes comes from groundwater. The surface water is hard,
which is a result of the limestone bedrock. Descriptions of the three
watersheds which occur at the site follow.

5.3.5.1.1 Station Creek Watershed; The Station Creek Watershed is
located in the western most portion of the NWIRP-McGregor site, and
encompasses roughly 1/5 of the land area. This portion of the site drains
southward into Station Creek, which contrasts to the rest of the site
which drains eastward. Drainage from Station Creek flows into the Leon
River Watershed, which in turn flows into the Little River Watershed,
which empties into the Brazos River.

Surface drainage from Area M (Manufacturing) enters into Station
Creek. This would include any overflow from the interior settling ponds,
the propellant washout pond, the north stock pond, and the Imhoff settling
ponds.

5.3.5.1.2 Harris Creek Watershed: The Harris Creek Watershed occupies
roughly the northern portions of the NWIRP-McGregor site. This portion of
the site drains northeastward into Harris Creek. Drainage into Harris
Creek flows into the South Bosque Watershed, which then empties into the
Brazos River.

A large number of the site's operating areas drain into tributaries
of Harris Creek. These include Areas D(Machine Shop and Tool
Fabrication), F(Engineering Laboratories and Pilot Production), G(Tooling
and Equipment Storage), H(Storage Magazines), R(Environmental and Static
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Testing), T (Crating and Shipping), and portions of Areas A(
Administration) and L(Static Testing). Drainage into Harris Creek
includes effluent from the three settling ponds in the western portion of
Area F, as well as any effluent from the two presently dry ponds in the
northeastern portion of Area F. Drainage from the pesticide spill site in
Area G (described later) also enters Harris Creek.

5.3.5.1.3 South Bosque Watershed; The South Bosque Watershed
occupies the southern portions of the NWIRP-McGregor site. This portion
of the site drains southeastward into the South Bosque River. The South
Bosque River subsequently empties into the Brazos River.

Operating areas which drain into the South Bosque River include Areas
E (Warehousing and Garage), S (Explosives Disposal), and portions of Area
L(Static testing). Surface drainage from the asbestos site (described
later) drains into the South Bosque River. Areas J and K, which were old
WWII bomb loading lines but are now in private ownership, also drain into
the South Bosque River. Discharge from the City of McGregor's Sewage
Disposal plant, old Area Q, also drains into the South Bosque River.

5.3.5.2 Groundwater - Groundwater is the source for all potable and
process water used at the NWIRP-McGregor site, and in the areas
surrounding the site. Regionally, much of central Texas relies on
groundwater for all or a substantial portion of their drinking and
industrial water.

Groundwater in central Texas is obtained from two main aquifers.
These aquifers are located within the Trinity division and are known as
the Hensel aquifer and the Hosston aquifer. These aquifers are commonly
referred to as the "Upper Trinity Sand" and "Lower Trinity Sand",
respectively. These two aquifers are composed of fine to coarse sand, and
are separated by beds of limestone and shale.

The water in these two aquifers moves generally from the northwest to
the southeast. The rate of groundwater movement, in both aquifers, varies
from about 10 to 40 feet per year (Thornhill, 1980). The hydraulic
gradient of the two aquifers is between 10 and 25 feet per mile
(Thornhill, 1980). The average transmissibility values are about 7,500
gpd/ft within the Hosston, and 2,000 gpd/ft for the Hensel (Thornhill,
1980). Permeability values for these two aquifers average 60 gpd/sq.ft.
and porosity averages 20-35 percent (Thornhill, 1980).

The Hensel aquifer is the only available source of groundwater in
sufficient enough quantities for the NWIRP-McGregor site. This is unlike
the surrounding areas of central Texas which also have access to the
Hosston aquifer. The absence of the Hosston aquifer results from the fact
that the NWIRP-McGregor site is situated on what is called the McGregor
High. This is an erosional high where non-deposition occurred during
early Cretaceous time. This high was probably a Paleozoic limestone ridge
which existed as an island during early Cretaceous time. As a result of
this high, there is a marked decrease in the thickness of the lower
Cretaceous rocks, resulting in a lack of the Hosston aquifer under the
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NWIRP- McGregor site. This high also serves to restrict the movement of
groundwater through this area in the Hosston aquifer.

The NWIRP-McGregor site obtains its water from four wells which are
drilled into the Hensel aquifer (Figure 5-8). These wells were drilled in
1942 when the site was the Bluebonnet Ordnance Plant. The Hensel aquifer
is located some 960 feet below the surface of the site, and ranges from
19-100 feet in thickness. The four wells range in depths from 1011-1140
feet, and provide all the potable and process water used on the site.
Appendix B contains the drilling logs for these wells. These logs provide
a good record of the underlying geologic units.

Table 5-3 provides relevant data on the site's four wells; including
the pumping rate(gpm), static water level, pumping water level, drawdown,
and specific capacity. This table also shows the changes which have
occurred over the course of the almost forty years during which the wells
have been operational. As is evidenced by this table, there has been a
significant lowering of the pieziometric surface from 175 feet beneath the
surface in 1942 to 588 feet as of 1979. This represents a drop of 413
feet in forty years. The pieziometric surface is continuing to drop at an
average of 10 ft/yr (Thornhill, 1980).

Water usage averages 260,000 gallons per day at the NWIRP-McGregor
site (ManTech, 1976). This high usage, coupled with the fact that there
is almost no recharge into the aquifer, has led to the drastic lowering of
the water level. The areas of recharge for the Hensel aquifer occur some
80 miles to the west of the site in Hood and Erath counties. Assuming the
groundwater moves at the fastest rate of 40 feet per year, it would take
over 10,000 years for recharge to reach the NWIRP-McGregor site. The
nearest discharge area occurs in Travis County, some 75 miles to the
southeast.

The Hensel aquifer in the general area of the NWIRP-McGregor site has
relatively good water quality. Dissolved solids are in the range of 650-
750 mg/1 which is somewhat high, but is still classified as fresh water.
Total hardness is in the range of 20- 50 mg/1, which is classified as soft
water. Contained in Appendix B is a detailed chemical analysis of the
groundwater from the four on-site wells.

In addition to the deep wells of the Hensel aquifer, which supply all
the potable and industrial water for the site and surrounding areas, there
are numerous hand-dug shallow wells. Figure 5-8 shows the approximate
locations of some of these shallow wells (numerous others exist), as well
as the location of the deep Hensel aquifer wells.

The fact that these shallow wells exist indicates that there is a
high water table in the area. The soil borings in Appendix A also
indicate there is a high water table for the area. These borings show a
water table at a depth of 15-20 feet below the surface. Many of these
shallow wells yield water only seasonally, but others yield water
continuously.

52



Elevation (ft)

Measured (gpm)/
Discharge Pressure (ft)

Static Level (ft)(a)/
Pumping Level (ft)

Drawdown (ft)/
Specific Capacity (ft)

Pump Setting (ft)(a)

Begin Hensel Aquifer

Thickness of Sands (ft)

Well Depth (ft)(a)

TABLE 5-3

WELL INFORMATION

1942
1955
1965
1969
1977
1979

1942
1965
1969
1977
1979

1965
1969
1977
1979

1942
1955
1957
1969
1979

(801)
Well 1

744

350/-
350/84
300/85
370/42
325/60
280/50

175/- .
410/610
442/638
493/686
588/714

200/1.6
195/1.89
193/1.68
126/2.22

400
560
610
700
885

971

51

1,141

(802)
Well 2

754

375/-
370/51
280/65
430/51
430/55
305/44

216/-
417/545
447/625
503/660
552/677

128/218
168/2.52
156/2.79
125/2.44

400
540
590
660
885

960

19

1,046

(803)
Well 3

769

240/-
195/29
200/35
200/85
192/21
206/30

240/-

480/625
525/665
590/743

-/I. 22
145/1.38
140/1.37
153/1.35

440
§60
620
680
820

962

30

1,011

(804)
Well 4

781

420/-
430/19.6
420/18
570/18
480/20
475/20

250/-
414/485
463/547
528/595
586/636

71/5.84
84/6.79
67/7.16
70/6.79

400
480
570
630
770

957

100

1,062

NOTE: 'Depth below surface



Movement of this upper groundwater would approximately follow the
contours of the surface. Most of these hand-dug shallow wells are located
in the vicinity of streams. Water from these wells is presently used
solely for agricultural purposes, either for crops or for livestock. This
is due mainly to the unreliability of the shallower groundwater and the
general poor quality of the water.

Much of this shallow groundwater may occur as a lense in the upper
few feet of bedrock. The upper few feet of bedrock, mainly limestone, is
likely to be more fractured and creviced than the deeper bedrock. These
fractures and crevices would allow water to permeate into this upper few
feet of limestone. The borings in Appendix A seem to agree with this
reasoning. In boring #2, fractures were noted at a depth of 14 feet. In
borings #4,5, and 6, water circulation was lost at a depth of 13 to 14-1/2
feet, indicating fractures in the bedrock.

Table 5-4 provides a summary of the aquifer properties in the
geologic units in McLennan County. As this table indicates, most of the
geologic units underlying the site, with the exception of the Hensel and
Hosston, do not yield water. One other exception to this is the Edwards
formation which is a permeable limestone and does yield water in places.
The Edwards formation occurs at a depth of some 130 feet below the NWIRP-
McGregor site.

5.3.6 Migration Potential

5.3.6.1 Surf ace Water - Contamination of the surface water at the NWIRP-
McGregor site is a possibility. However, this likelihood is minimized by
the intermittent nature of the site's streams. The rate of flow from the
site is thus extremely variable. Much of the surface discharge into the
site's streams percolates into the stream bed or evaporates before it
leaves the boundaries of the site. Surface contamination migration, while
possible, is probably extremely slow.

Surface water contamination from the streams in the Harris and South
Bosque watersheds would migrate to the east, ultimately ending up in Lake
Waco which flows into the Brazos River. Surface water contamination from
the Station Creek watershed migrates to the south into the Leon River,
which flows into the Little River, which empties into the Brazos River
southeast of the site some 50 miles.

5.3.6.2 Shallow Groundwater - The shallow groundwater, which is indicated
by the high water table, could very easily become contaminated. The water
occurs less than 20 feet beneath the surface of the site. This shallow
depth, coupled with the vertisol soils of the site, makes contamination a
real possibility. These vertisol soils are subject to developing vertical
cracks upon drying, and these cracks provide an avenue for contamination
migration into the shallow groundwater. Seepage through the thin soils is
also possible. The flow of this shallow groundwater would closely
approximate that of the surface topography.
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TABLE 5-4

SEQUENCE AND CLASSIFICATION OF
CENTRAL TEXAS GEOLOGIC FORMATIONS

System

Quaternary

Cretaceous

Jurusic

Peuuyl-
vmnian (?)

Serin, group,
or division

Recent and
Pleistocene

1
c*

J

el

.5
£

"J!

<3

Eagle Ford
Group

Washita
Division

Frederieksburg
Division

1

Trinity ?
Division «g

Cotton Valley
Group

Formation
or member

Alluvium and
terraces

Taylor

Austin

South Bosque

Lake Waco

Pepper

Bnda

Del Rio

Georgetown

Edwards

Comanche Peak

Walnut

Paluxy

Glen Rose

Hensel

=5-1 C0*
|g Creek

&•£ Hammett

Sligo

Hosston

Schuler ( ?)

' ?

Maximum
ThickneM

(feet)

?

1170

295

140

145

100

35

85

210

45

130

175

20

800+

75

75

100

95

800+

?

?

Description

Sand, silt, and
gravel.

Calcareous marls, sandy marls,
lenses of calcareous sandstone,
and chalky limestone.

Marly limestone and limy shale
with some bentonite seams.

Shale with lime-
stone flags.

Shale with limestone flags
and bentonite seams.

Non-calcareous shale with
injected sandstone dikes in
northern part of
McLennan County.

Hard to chalky
fossiliferous limestone.

Fossiliferous clay with
occasional limestone beds
and sandy streaks.

Nodular limestones and
marly shales.

Limestone, rudistid reef
material, and calcareous
siltstone.

Nodular limestones and
fossiliferout clay.

Shale with some limestone
and sand stringers.

Sands with some
shales interbedded.

Alternating limestones and
shales with some anhydrite.

Fine to coarse sands
with green shales.

Limestone and
shales.

Shale with some
limestone and sand.

Limestone and
shale.

Fine to coarse sand
with some conglomerate
and varicolored shale.

Sands and
shales (?).

Shales and
metamorphics.

Aquifer
properties

Yields potable water in some
areas at shallow depth.

Yields some potable water from
Wolfe City member in eastern
pan of county at shallow depth.

Not known to yield water
in McLennan County.

Yields no water in
McLennan County.

Yields small amounts of water for
domestic use in western pan
of McLennan County.

Reported to yield some potable
water in northeastern
McLennan County.

Yields no water
in McLennan County.

Yields no water
in McLennan County.

Not known to yield water
in McLennan County.

Yields some potable water in
northwestern McLennan County.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Yields potable water in north-
western McLennan County.

Yields some water in
McLennan County.

Principal aquifer in western Mc-
Lennan County. Yields large sup-
plies for municipal, industrial,
and domestic purposes.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Principal aquifer in eastern Mc-
Lennan County. Yields large sup-
plies for municipal and industrial
purposes. Water in sands in upper
pan of formation in southeastern
part of county may be highly
mineralized.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

(Rupp 1976)
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5.3.6.3 Hensel Aquifer - Contamination of the Hensel aquifer is extremely
unlikely due to its depth beneath the site and the impermeability of much
of the underlying bedrock. Potential contamination would have to travel
vertically some 1000 feet, through impermeable limestone and shale, in
order to reach the Hensel aquifer.

The Hensel aquifer is a regionally iirportant source of water, and any
contamination would represent a serious problem. If by some chance
contamination were to reach the aquifer, it would travel in a southeast
ward direction from the site at a rate of 10-40 feet per year (Thornhill,
1980) . This means it would take 132-528 years for the contamination to
migrate one mile. The nearest discharge area for the Hensel aquifer is
some 75 miles away in Travis County. It would take the groundwater some
9,900-39,600 years to migrate there.

5.3.6.4 on ffftze* Migration - The possibility of on-base migration from
off-base sources is extremely unlikely. Surface water or shallow
groundwater contamination onto the site would come from areas west or
northwest of the site (see figure 5-7 for surface drainage
characteristics) . Oglesby is located in this area, but it is a small town
which presents no contamination threat to the NWIRP-McGregor site. The
other areas which have surface and shallow groundwater migrating onto the
site are all agricultural. These agricultural areas only present problems
in terms of the fertilizers, pesticides, and herbicides they use. These
do not represent a serious problem at the NWIKP-McGregor site. The
fertilizer use may be increasing the nitrogen levels in the shallow
groundwater, but this is not an isolated problem. These same types of
chemicals are being applied on the agricultural land throughout the region
both on-site and off-site.

5.4 BIOLOGICAL FEMTIRER

5.4.1 Flora

Historically, the area of the NWIRP-McGregor site has been a mid to
short grass prairie. Grasses which are common in the area include the
following: Buffalo, hairy grama, Texas grama, side-oats grama, three-awn,
and little bluestem. Soils suitable for cultivation have historically
been cultivated. Areas where the natural vegetation has been disturbed,
and subsequently left unattended, usually grow up in Johnson grass and
weeds. Along streams and drainageways hackberry, bois d'arc, and willows
can occur. Live-oak are also scattered throughout many areas. Rough
stony land supports Spanish oak, shinnery white oak, ash, red bud, and
various other small trees and shrubs.

The project area lies at the juncture of three major vegetational
areas - post oak savannah, blackland prairies, and cross-timbers and
prairies. These three areas, while they share many dominant species (such
as big and little bluestem and a number of xerophytic oaks), differ
markedly in rare and endangered plant species reported. Tables 5-6 and 5-
7 list Nationally Endangered and Threatened Plants for Texas. Table 5-5
lists Federally and State-listed Endangered and Threatened Plant Species
categorized by the three vegetation areas of concern. The principal

57



TABLE 5-5

ENDANGERED AND THREATENED FLORA OF THE VEGETATIONAL AREAS IN THE MCGREGOR REGION

POST OAK SAVANNAH:

SPECIES

Agave virginica
(Polianthes virginiea)

Arisaema dracontium

Asclepias tomentosa

Betula nigra

Castanea dentata

Eustoma grandiflorum

Arundinaria

STATUS
(a)

Ijrij» virginica
var. shrevei

Brazoria pulcherrima

Salvia azurea '

Amorpha canescens

Amorpha fruticosa
var. angustifolia

Astragalus soxmaniorum

Ery_thrpnium albidum

Schoenocaulon texana

Ca lopogon barbatus

Corallorhiza wisteriana

Habenaria ciliaris

Habenaria repens

Spiranthes ovalis

Gilia rubra
(Ipomopsis rubra)

Polygala cruciata

Woodwardia virginica

Dodecatheon roeadia

Ceanothus americanus

Ceanothus herbacea

Penstemon cobaea

Penstemon murrayanus

Selaginella apoda

Viola missouriensis

T

T

T

E

T

T

T

T

T

T

E

T

T

T

T

T

E

T

T

E

T

T

T

T

T

T

T

T

T

T

T

BLACKLAND PRAIRIES:

SPECIES STATUS <a>

Sagittaria brevirostra

Aster azureus

Vernonia vulturina

Calystegia sepium

Carex davisii

Phyllanthus nirori

Eustoma grandiflorum

Panicum linearifolium
var. wernerii

Zizania texana

Apios americana

Dalea hallii

Psoralea reverchoni

Mirabilis eutrichig

Ophioglossum crotophoroides

Spiranthes parksii

S. vernalis

Cysopteris fragilis

Potamogeton panormitanus

Rosa ignota

Eryngium hooker!

Tauschla texana

T

E

T

T

T

T

E

T

E

T

T

T

T

E

T

T

T

T

T

T

T

CROSS-TIMBERS AND PRAIRIES:

SPECIES

NOTES: (a)
T » State Threatened
E = State Endangered

Sagittaria brevirostra

Aster azureus

Calystegia sepium

Cucurbita texana

Carex davisii

Carex meadii

Bergia texana

Phyllanthus niruri

Eustoma grandiflorum

Panicum linearifolium
var. wernerii

Astragalus nuttalianus
var. macilentus

Psoralea reverchoni

Mirabilis eutrichia

Ophioglossum crotophoroides

Hexalectris spicata

Spiranthes parksii

Potamogeton panormitanus

Dodecatheon meadia

Rosa ignota

Eryngium hooker!

Tauschia texana

T

E

T

T

T

T

T

T

E

T

T

T

T

E

E

T

T

T

T

T

T



TABLE 5-6

NATIONALLY ENDANGERED PLANTS AS LISTED IN THE FEDERAL REGISTER FOR TEXAS, JUNE 16, 1976

AIZOACEAE (Carpetweed Famijy)
o Sesuvium trianthemoides

ASCLEPIADACEAE (Milkweed Family)
Matelea edwardsensis

o Matelea radiata
Matelea texensis

ASTERACEAE (Aster Family)
Ambrosia cheiranthifolia
Brickellia viejensis
Coreopsis intermedia
Dyssodia tephroleuca
Erigeron qelseri
var. calcicola

Grindelia oolepis
Heiianthus paradoxus

o Hymenoxys texana
Machaeranthera aurea
Perityie bisetosa
var. bisetosa

Perityie bisetosa
var. scalaris

Perityie cinerea
Perityie lindheimeri
var. halmifolia

o Perityie rotundata
Perityie vitreomontana
Viguiera ludens

BRASSICACEAE (Mustard Family)
Leavenworthia aurea
Lesquerella valida
Selenia jonesii
Streptanthus sparsiflorus

o Theiypodium tenue
Thelypodium texanum

BROMELIACEAE (Pineapple Family)

o Hechtia texensis

CACTACEAE (Cactus Family)
Ancistrocactus tobuschii
Coryphantha minima
Coryphantha ramillosa
Coryphantha scheeri
o var. uncinata
Coryphantha sneedii
oo var. sneedii
Coryphantha strobiliformis
var. durispina

Echinocereus chloranthus
var. neocapillus

Echinocereus lloydii
Echinocereus reichenbachii
var. albertii

Echinocereus russanthus
Echinocereus viridiflorus
var. davis11

Neolloydia qautii
Neolloydia roariposensis

Qpuntia strigil
o var. flexospina

CARYOPHYLLACEAE (Pink Family)
o Arenaria livermorensis
Cerastium clawsonii
Paronychia congesta
Paronychia maceartii
Silene plankii

CHENOPODIACEAE (Goosefoot Family)
Atriplex klebergorum
Suaeoa duripes

CISTACEAE (Rockrose Family)
o Lechea roenaalis

CRASSULACEAE (Orpine Family)
Lenophyllum texanum

CYPERACEAE (Sedge Family)
Eleocharis cvlindrica

ERIOCAULACEAE (Pipewort Family)
Eriocaulon kornickianum

EUPHORBIACEAE (Spurge Family)
Andrachne arida
Argythamnia aphoroides
Argythamnia arqyraea
Euphoroia fendleri
var. triligulata

Euphorbia qolondrina
Manihot walkerae
Phyllanthus erieoides

FABACEAE (Bean Family)
Acacia emoryana
Brongniartia minuti folia
Calliandra biflora
Genistidium dump sum
Hoffmannseqqia tenella
Petalostemum reverchonii
Petalostemum sabinale
Vicia reverehonii

FAGACEAE (Beech Family)
Quercus graciliformis
Quercus hinckleyi
Quercus tardi folia

FRANKENLACEAE (Alhali-Heath Fam. )
Frankenia Johns tonii

GENTIANACEAE (Gentian Family)
Bartonia texana

HYDROPHYLLACEAE (waterleaf Family)
Phacelia pallida

ISOETACEAE (Quillwort Family)

Isoetes lithophylla

LAMIACEAE (Mint Family)
Brazoria pulcherrima

o Hedeoma piiosum
Physosteqia correllii

LILIACEAE (Lily Family)
Poliantnes runyonii

o Schoenolirion texanum

MALVACEAE (Mallow Family)

Callirhoe scabriuscula
violacea

RHAMNACEAE (Buckthorn Family)
Colubrina stricta
Condalia hookeri

var. edwardsiana

ROSACEAE (Rose Family)
oo Rubus duplaris

RUTACEAE (Rue Family)
Zanthoxylum parvum

SALICACEAE (Willow Family)
Populus hinckleyana

SCROPHULARIACEAE (Fiqwort Family)
Castilleja ciliata

o Seymeria havardii

STERCULIACEAE
o Nephropetalum prinqlei

STYRACACEAE (Storax Family)
Styrax platanifolia
var. stellata

Styrax texana

URTICACEAE (Nettle Family)
Urtica chamaedryoides
var. runyonii

VALERIANACEAE (Valerian Family)
o Valerianella texana

o Indicates those species which have
recently become extinct or possibly
extinct in the continental United
States (see listing below).

oo Indicates those species which were
listed as threatened in the July 1, 1975
Federal Register but have been changed
to endangered according to the June 16,
1976 Federal Register.

^
Hibiscus dasycalyx

ORCHIDACEAE (Orchid Family)
o Spiranthes parksii

POACEAE (Grass Family)
Muhlenberqia villosa
Poa involuta
Zizania texana

POLEMONIACEAE (Phlox Family)
Phlox nivalis
ssp. texensis

Polemonium paueifloruro
ssp. hinckleyi

POLYGALACEAE (Milkwort Family)
Polygala maravillasensis
Polygala rimulicola

POLYGONACEAE (Smartweed Family)

Polygonella parksii
Polygonum texense

POTAMOGETONACEAE (Duckweed Family)
Potamoqeton clystocarpus

RANUNCULACEAE (Crowfoot Family

Aquileqia chaplinei
Aquileqia hinckleyana
Ranunculus fascicularis
var. cuneiformis
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TABLE 5-7

NATIONALLY THREATENED PLANTS AS LISTED IN THE FEDERAL REGISTER FOR TEXAS, JULY 1, 1975

ACANTHACEAE (Acanthus Family)
Dyschoriste crenulata
Justicia runyonii
Justicia warnockii
Justicia wnqhtii
RueIlia drummondiana
Stenandrium fascicularis

ACERACEAE (Maple Family)
Acer grandidentatum
var. sinuosum

APIACEAE (Parsley Family)
Aletes filifolius
Eurytaenia hinckleyi

APOCYNACEAE (Dogbane Family)
Amsonia Glaberrima
Amsonia repens
Amsonia Tharpii

ASCLEPIADACEAE (Milkweed Family)
Matelea brevicoronata

ASTERACEAE (Aster Family)
Aster scabricaulis
Astranthium robustum
Bahia bigelovii
Brickellia brachyphylla
var. hinckleyi

Brickellia brachyphylla
var. terlinguensis

Brickellia dentata
Brickellia leptophylla
Brickellia shineri
Chaetopappa hersheyi
Cirsium turneri
Erigeron biqelovii
Helianthus praecox
ssp. hirtus

Liatris cymosa
Liatris tenuis
Perityie warnockii
Porophyllum qreqgii
Senecio warnockii
Solidago mollis
var. angustata

BERBERIDACEAE (Barberry Family)
Berberis swaseyi

BETDLACEAE (Birch Family)
Ostrya chisosensis

BORAGINACEAE (Borage Family)
Cryptantha crassipes
Onosmodium helleri

BRASSICACEAE (Mustard Family)
Arabis petiolaris
Lesquerella angustifolia
Lesquerella mcvauqhiana
Lesquerella thamnophila
Streptanthis bracteatus
Streptanthus carinatus
Streptanthus cutleri

CACXACEAE (Cactus Family)
Coryphantha dasyacantha
var. yaricolor

Coryphantha duncanii
Coryphantha hesteri
Coryphantha sulcata

var. nickelsiae
Echinocereus reichenbachii
var. chisosensis

Echinocereus reichenbachi i
var. fitehii

Echinocereus viridiflorus
var. correllii

Epithelantha bokei

CACTACEAE (Continued)
Neolloydia warnoekii
Opuntia arenaria
Opuncia imbricata

var. arqentea
Thelocactus bicolor

var. flavidispinus

CAMPANULACEAE (Harebell Family)

Campanula reverchonii

CAPPARIDACEAE (Caper Family)
Cleome multicaulis

• CAPRIFOLIACEAE (Honeysuckle Family)

Symphoricarpos quadalupensis

CARYOPHYLLACEAE (Pink Family)
Paronychia chorizanthoides
Paronyehia drummondii
ssp. parviflora

Paronychia nudata
Paronychia virqinica
var. parksii

Paronychia wilkinsonii

COCHLOSPERMACEAE (Cochlospermum Family)
Amoreuxia wrightii

COMMELINACEAE (Spiderwort Family)
Tradescantia edwardsiana
Tradescantia wrightii

CRASSULACEAE (orpine Family)
Sedum robertsianum

CURCURBITACEAE (Squash Family)
Cueurbita texana

CYPERACEAE (Sedge Family)
Cyperus onerosus
Eleocharis austrotexana

EUPHORBIACEAE (Spurge Family)

Euphorbia innocua
Euphorbia -jejuna
Euphorbia perennans
Euphorbia roemeriana
Euphorbia strictior
Traqia nigricans

FABACEAE (Bean Family)
Amorpha texana
Astragalus mollissimus

var. roarcidus
Caesalpinia brachycarpa
Caesalpinia drummondii
Coursetia axillaris
Desmodium lindheimeri
Sophora gypsophila
-var. quadalupensis

HYDROPHYLLACEAE (Waterleaf Family)
Nama xylopodum
Phacelia integrifolia
var. texana

LAHIACEAE (Mint Family)
Hedeoma apiculatum
Physosteqia roicrantha
Salvia penstemonoides

LILIACEAE (Lily Family)
Agave chisoensis
Allium perdulce

var. sperryi
Anthericum chandler!
Polianthes maculosa
Trillium texanum

LOGANIACEAE (Loqanica Family)
Spiqelia texana

LYTHRACEAE (Loosestrife Family)
Heimia lonqpipes
Lythrum ovalifolium

MALVACEAE (Mallow Family)
Abutilon marshii

MELASTOMATACEAE (Melastome Fam.)
Rhexia salicifolia

NYCTAG1NACEAE (Four O'clock Fam.)
Acelisanthes crassifolia

ORCHIDACEAE (Orchid Family)

Hexalectris grandiflora
Hexalectris nitida
Hexalectrix revoluta
Plantanthera flava
Plantanthera inteqra
Polemonium pauciflorum
ssp. hinckleyi

PEOALIACEAE (Pedalium Family)
Proposeidea sabulosa

PLUMBAGINACEAE (Leadwort Fan.)
Limonium limbatum

POACEAE (Grass Family)
Bothriochloa exaristata
Bromus texensis
Chloris texensis
Festuca liqulata
Willkoinnia texana

POLYGONACEAE (Smartweed Family)
Erioqonum correllii
Polyqonum striatulum
Rumex spiral is
Notholaena schaffneri
var. nealleyi

RANUNCULACEAE (Crowfoot Family)
Thalictrum debile

ROSACEAE (Rose Family)

Crataequs berberifolia
Crataequs stenosepala
Crataequs sutherlandensis
Crataequs warneri
Prunus havardii
Prunus minutiflora
Prunus murrayana
Prunus texana
Rosa stellata

RUBIACEAE (Madder Family)
Galium correllii

SAXIFRAGACEAE (Saxifrage Fam.)

Philadelphus ernescii
Philadelphus texensis
var. texensis

SCROPHULARIACEAE (Figwort Fan.)
Castilleja elongata

SOLANACEAE (Nightshade Family)
Lycium berberioides
Lycium texanum

STRACACEAE (Storax Family)
Styrax younqae

VALERIANACEAE (Valerian Fam. 1
Valeriana texana
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information source is: Kartesz, J.T. .Biota of North America. Vol. I,
International Conference for Outdoor Education, BONAC, Pittsburgh,
Pennsylvania, 1977.

5.4.2 Fauna

Sixteen faunal species known to have occurred in Texas are Federally
listed as endangered. One is listed as threatened (FR, Thurs., July 14,
1977, Part V). These species and their probability of occurrence in the
McGregor area are shown in Table 5-8. The table is based on literature
only and does not represent the results of site search. Much of the
NWIRP-McGregor site is presently used for grazing cattle.
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TABLE 5-8

FEDERALLY ENDANGERED AND THREATENED FAUNA - TEXAS

a\
to

(a)
Species

Texas blind salamander (Typhlomolge rathbuni)

Fountain darter (Etheostoma fonticola)

Big Bend Gambusia (Gambusia gaigei)

Clear Creek Gambusia (G. heterochir)

Pecos Gambusia (G. nobilis)

Commanche Springs pupfish (Cyprinodon elegans)

Ivory-billed woodpecker (Campephilus primeipalis)

Red-cockaded woodpecker (Dendrocopos borealis)

Attwater's greater prairie chicken (Tympanuchus cupida)

Southern bald eagle (Haliaeetus leucocephalus leucocephalus)

Mexican duck (Anas diazi)

Gray wolf (Canis lupus monstrabilis)

Mexican wolf (C. lupus baileyi)

Red wolf (Canis rufus)

Black-footed ferret (Mustela nigripes)

Houston toad (Bufo houstonensis)

American alligator (Alligator mississippiensis)

Likelihood of Occurring in Project Area

No cave habitat

No suitable stream habitat

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Not reported in area and no suitable streams

Restricted

Not reported in area

Possible, but not reported in area

Possible transient

Possible but area is north of usual range

Project area east of reported range

Project area north of reported range

Reports restricted to areas to east

Unlikely; southernmost extension of range

Not reported in area

No suitable habitat

All species have "endangered status" except American alligator which has "threatened status".



6.0 ACTIVITY FINDINGS

6.1

The NWIRP-McGregor facility was originally established during WWII as
an assembly and bomb loading plant to support wartime efforts. The plant
contained four load lines, now designated as Areas J,K,L and M. Chemical
formulations were varied from 1942 through 1945, but the loads were
generally TNT-based explosives. Plant activities also included a bomb
booster line and an ammonium nitrate area. The booster line operation was
housed in Area F. The high explosive, tetryl, was used in the booster
assembly. Ammonium nitrate crystallization was performed in Area G. Area
H was used for explosives storage facilities, and Area S was used for the
burning of waste explosives.

The entire facility was disposed of after the war, and during the
period immediately following the war, private manufacturing operations
were conducted in various portions of the plant. Geigy Company,
Incorporated, conducted pesticide blending activities in Area G. Area L
was occupied by the Union Asbestos Company, which produced several sizes
of asbestos pipe insulation.

The Air Force re-established a major portion of the facility as AF
No. 66 in 1952 for the production of ammonium nitrate based propellant
boosters (JATO's) . Some of the old buildings were rehabilitated and more
were constructed. Initially, Phillips Petroleum Company operated the
facility for the Air Force. Later, North American Aviation (which became
Rockwell International) operated the facility, expanding into a wide
variety of solid propulsion systems.

Hercules presently is the contractor/operator of the facility, now
known as the Naval Weapon Industrial Reserve Plant (NWIRP) . Current
production capacity is more than 12 million pounds per year of composite
propellants containing ammonium nitrate and another 12 million pounds of
high-performance propellants containing ammonium perchlorate oxidizer.
These facilities have been used over the years to produce rocket motors,
intricate gas generators, igniters, and numerous other ordnance items.
Approximately 150 buildings are now used for administrative and production
operations. Major activities currently conducted in each of the
designated areas are presented in Figure 6-1.

A number of non-ordnance activities have been conducted since the
plant was constructed in 1942. Such operations as metal plating, painting
and degreasing have always been an intregal part of the facility
activities and have been primarily isolated in Area M. Electroplating
operations are performed intermittently in Building M-1206. The plant
houses a machine shop in Area D, and vehicle maintenance activities are
performed in Area E.
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The NWIRP is equipped with two main boiler systems located in
Areas F and M, the main production areas.

The NWIRP discharges domestic, cooling and industrial process
wastewater at various locations throughout the site by means of septic
tanks, an Imhoff tank and stabilization ponds, settling and evaporative
ponds, and the city of McGregor sewage treatment plant. The sewer system,
which once covered the entire facility, now serves only Areas A,B,C,D,F
.and R. Sanitary wastes from Area M are disposed of by the Imhoff system
or by one of the two septic tank systems in the area. The other areas
also use septic tanks for sanitary wastes.

All of the past and present activity findings including ordnance,
non-ordnance, material storage, and waste disposal operations are
presented in much greater detail in the pages which follow. These
activities are summarized for each area of the facility. Figure 6-2
includes a legend for maps of the site's areas.

6.2 AREAS A. B. and C - ADMINISTRATION AND INDUSTRIAL SECURITY

The administration and engineering functions have always been located
in the northeastern portion of the facility which has never contained
ordnance activities. Figure 6-3 depicts the layout of the administrative
area, now designated as Areas A,B and C.

During WW II, the Bluebonnet Administration group contained some 24
buildings. The individual buildings consisted of the Administration
Building A-101, demolished in the late 1960's, Cafeteria, Hospital,
Personnel Building, three H-shaped Dormitories (two for men and one for
women), Telephone Exchange, 15 staff residences, and the headquarters
building for the Fire and Guard Departments, Area C.

The Barracks and Trailer Park group, Area B, consisted of twelve
temporary one-story barracks with three separate wash houses, a canteen, a
residence for the manager of the trailer park and sixteen wash houses for
the use of the occupants of the park which was constructed to accomodate
350 trailers.

Program management for Hercules activities is provided in centralized
office facilities, Building A-100, to maintain communication and liaison
with administrative, procurement, engineering, manufacturing, cost
control, quality assurance, and program support functions. Prior to the
construction of Building A-100 in 1965, the original Administration
Building was used for administrative functions. Buildings A-101, 103 and
109 were all demolished in the late 1960's and Building A-103 was
dismantled in the mid 1970's. The only other buildings now in use are
Buildings A-105 and A-106, presently functioning as the telephone
exchange and photographic lab, respectively.

Area B is located outside the present boundaries of the plant and is
not currently in use. As previously mentioned, this area was used during
WWII for temporary housing of Bluebonnet personnel.

65



J24) BUILDING NUMBERS

T "I
i ___ l

EXISTING BUILDING

DEMOLISHED BUILDINGS

=- EXISTING COVERED WALKWAY

= EXISTING ROADS

=== UNUSED ROADS

PONDS

BERMS OR BUNKERS

RAILROAD TRACKS

- WATER LINES

— SEWER LINES

- FENCE LINE

0-f SEPTIC TANK

1730

LEGEND
FOR AREAS A THRU Z



DEMOLISHED
BUILDINGS

INDUSTRIAL
SECURITY

ARMY STAFF
HOUSING

/- SANITARY SEWER TO
( CITY OF MCGREGOR

X SEWAGE DISPOSAL PLANT

SCALE OF FEET
200 0 200 400

EEI

1730

AREAS A and C
ADMINISTRATION AND

INDUSTRIAL SECURITY

FIGURE 6-3
67



The industrial security and safety functions have always been housed
in Area C, Building C-300.

Service water for this area and all of the remaining areas is
obtained from an on-site well water system established when the plant was
originally built in 1942.

Since there are no production operations conducted in these areas,
only sanitary wastewater is generated. This wastewater is discharged to
the plant's sewer system as originally constructed and is treated at the
city-operated sewage treatment plant located in Area Q.

A landfill, located just outside the northwest boundary of Area A,
was sighted during the aerial reconnaissance conducted August 12, 1981.
This disposal site appears to contain only rubble from the demolition of
buildings within the area.

6.3 AREA D - MACHINE SHOP AND TOOL FABRICATION VTAVJT SERVICES

During the Bluebonnet era, this area was designated as the Shop and
Warehouse group and contained the Chemical Laboratory, a Woodworking Shop,
a Machine Shop, a General Warehouse and a Laundry. The area, when
rehabilitated by the Air Force in 1952, was operated in a similiar manner.

Typical machine shop operations are now conducted in the area to
support mission-oriented functions. The area, shown in Figure 6-4 is
designated as Area D. Use of the railroad tracks located in this area and
all tracks described in the other areas has been discontinued for some
time. All buildings in this area, with the exception of Building D-418,
are thought to have been constructed during WWII.

The principle operations presently conducted in the buildings of this
area are listed in Table 6-1.

Small quantities of gasoline for supplying forklift trucks are
stocked in above-ground portable steel tanks in the area. The tanks have
a capacity of 500 gallons.

The paint spray booths used in Building D-405 have dry filters and
should not present any wastewater contamination problems. All wastewater
discharged from the area is treated at the city's treatment plant.

6.4 AREA E - RECEIVING. WAREHOUSING and VEHTrT.R MATNTENANCE

Area E was originally known as the Inert Storage group and contained
a garage and three warehouses for storage of inert ingredients. The plot
plan for the area is shown in Figure 6-5.

Formerly used as a shipping and receiving center for installation
materials (1952-1970), Area E is presently used for storage of non-
ordnance inert supplies. Activities carried out in this area are listed
in Table 6-2.
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TABLE 6-1

SUMMARY OF AREA D BUILDINGS

-4O

Building
Number Building Description

D-402 Research and Development Shop

D-403 Production Machine Shop

D-404 Quality Assurance

D-405 Tooling and Welding Shop

D-410 Raw Material Storage

D-418 Drum Storage

D-447 Maintenance Office

D-448 Maintenance Shop

Building Activity

Used to store cutting oils

Contains Stoddard and other miscellaneous
solvents

Conduct bench scale laboratory tests

Contains paint spray booth and ovens

No solvents

Storage of 55-gallon drums of solvents
and cutting oils

Store some cleaning solvents

Typical shop operations
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TABLE 6-2

SUMMARY OF AREA E BUILDINGS

Building No. Description of Building Activity of Building

E-506,507 and 508 Inert Storage Tooling, extrusion and
machining equipment

E-510 Vehicle Repair Garage Gas storage

E-526 and 527 Not in use

NOTE: Underground gasoline and diesel storage tanks are located within the area.
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Underground gasoline and diesel storage tanks are located within the
area. The gasoline is stocked at Building E-510, in an above ground
1,000-gallon capacity steel tank and in a corrosion protected steel
underground 10,000-gallon tank.

The storage facility does not generate much wastewater and is
presently served by a septic tank located just to the east of the fenced
area. This tract of land was originally served by the plant's main sewer
system but was not rehabilitated in 1955. The sewer line from Area E was
abandoned and plugged in 1970 after installation of the septic tank.

Scrap metal parts are piled in an area west of Building E-508 between
scrap pickups. Pickups are conducted by a local salvage dealer. During
the site survey in August, an open dumping site southeast of Area E was
inspected and found to contain many 55-gallon drums; while the majority
were empty, some containing silica sand from sand blasting operations
conducted in Area M were found. Other materials present at this site
included scraps of wood, wood shipping pallets and boxes, rubber tires and
metal straps. Conversations with plant personnel indicate that the area
has not been used for a dumping site since the early 1970's.

6.5 AREA F - ENGINEERING LABORATORIES and PILOT PRODUCTION

When Area F was built for the Army in 1942, only Buildings F-601
through F-610 existed. These buildings, designated the Bomb Booster Line,
were used for the production of M-102 adaptor and M-104 auxiliary
boosters. Tetryl was employed as the booster explosive. Additional
buildings were constructed when the Air Force re-established the facility
in 1952 for JATO boosters. Area F facilities now include All-up-Round
(AUR) assembly, miscellaneous testing equipment and production of 1,3,5
triamino-2,4,6-trinitro benzene (TATB). The present building layout for
the area, including the settling pond, is shown in Figure 6-€. A typical
cross-section of the settling ponds are shown in Figure 2-1.

Area F now contains approximately 35 buildings which have been used
for various production activities. Table 6-3 presents a brief summary of
the operations conducted in each of the buildings since construction. The
descriptions shown in parentheses are for Bluebonnet designations.

Some of the main pilot testing and pre-reproduction and manufacturing
activities undertaken within the area are discussed below. These
activities include: operations conducted in the Engineering Labs; AUR
Assembly; TATB production; reinforced grain facilities; and, past booster
operations using tetryl.

All buildings in Area F were designed to furnish adequate protection
to personnel and equipment. Individual cells having remotely controlled
processing equipment are used for hazardous operations, and earthen
barricades are provided for many of the buildings. Enclosed ramps between
buildings provide protection from natural elements and permit all-weather
operations. Because of the relative hygroscopicity of many solid
propellant ingredients and components, buildings where these materials are
processed are humidity controlled to less than 50 grains of moisture per
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The process also generates toluene bottoms which are disposed of at
the burning ground in Area S.

The main source of TATB process wastewater is generated from washing
activities. The wastewater effluent is discharged to the west settling
ponds and may be very acidic and high in oxygen demand, dissolved and
particulate solids, soluble nitrates and sulfates and contain some oil and
grease. This wastestream could potentially contain toluene, ammonium
chloride and residual TATB.

State-of-the-art technology was used during the mid 1960 's for
experiments conducted with reinforced grain propellants. These castable
solid propellants were produced in Building F-617 for test use as rocket-
propulsion fuel systems. The system derives its energy from chemical
sources. Propellants are low explosives that carry their own oxidant or
other reactant necessary to cause the planned reaction. The thrust of the
escaping hot gases pushes the device forward.

The approximate composition of the reinforced grain propellant tested
at NWIRP was as follows: ammonium perchlorate-70% , aluminum-16% ,
elastomeric polymer binder (polybutadiene, polyurethane, etc.) -14%. The
difference in the formulation was the substitution of strong aluminum wire
for the usual aluminum powder. Theoretically, if properly wound
throughout the mass, the aluminum wire will be oxidized uniformly and
supply the same heat as previously obtained from the powder. This concept
was also used to strengthen the grain structure, thus improving the
mechanical properties of the propellant. When properly wound, the aluminum
wire takes the place of part of the container vessel for the propellant
and yet burns away as the reaction proceeds. The overall effect is an
efficient propellant with reduced container weight. Experimentation with
this propellant was discontinued in the late 1960 's.

From the later part of the 1960 's until 1979 no production operations
were conducted in this building. It was in 1979 that TATB production
began.

Area F was originally used during WWII as the plant's Bomb Booster
Line. Production activities of tetryl-based boosters were conducted in
Buildings F-601-610. Most of the assembly operation was conducted in
Building F-605. Tetryl pelleting was performed in Building F-606 and
screening carried out in F-608.

Tetryl [2,4,6 trinitrophenyl-methylnitramine C6H2 (N02)3NCH3 NOZ]
was used at Bluebonnet in pressed form as the booster explosive because of
its sensivity to initiation by primary explosives and its relatively high
energy content. Tetryl, another aromatic nitro explosive, does not pose
major industrial health hazards except during very high exposures.
However, tetryl is highly irritating to the skin and mucous membranes and
may cause severe upper respiratory tract irritation with coughing and
epistaxis. It is highly stable, losing virtually no weight on prolonged
storage at 80 °C. The structural formula for tetryl is as follows:

NCHjNO,

NO,

[TETRYL]



If, in fact, actual batch processing of tetryl was conducted at
Bluebonnet, it was probably prepared by the action of mixed sulfuric and
nitric acid on dimethylanaline in a multiple-stage nitration:

H2S04
C6H5N(CHS)2 + 2HN03 — > C6H3N(CH5)2«N02- N02+2H20

CHS-N-CH3 N02-N-CH3

•N02 H2S04
N°2Y^::\rN02

+ 8HNOS — * [TjJ + 6N02+C02+ 6H20

NOa

[TETRYL-NITRATION]

Dimethylaniline is dissolved in an excess of concentrated sulfuric
acid (3 or 4 to 1) at 20-30°C to give dimethylaniline sulfate. The mixture
is nitrated with mixed acid (67% nitric/16% sulfuric), first to 2,4-
dinitrodiraethylaniline at about 100°C, and finally to tetryl. The crude
product is then filtered, washed repeatedly with water, dissolved in
acetone, and recovered by evaporation of the acetone and filtration.

The main source of wastewater generated during tetryl processing is
from the washing step. Data is inconclusive concerning the extent of
wastewater discharge from tetryl operations at the NWIRP-McGregor.
Wastewater nay have been discharged to the natural drainage way along
the east side of Area F.

A number of materials and processing chemicals are stored in and
around Area F buildings. These include: fuel oil; toluene; ammonium
perchlorate; sulfuric acid; sodium hydroxide; and acetone. Building F-603
is equipped with two 44.75 MBTU gas fired boilers capable of burning #2
fuel oil.

Fuel oil is stocked for firing the steam boilers when there is a
curtailment of natural gas. There is an above ground, diked, 25,000-
gallon tank just to the east of Building F-603. The tank is valved off,
except when the boilers are being fired on fuel oil. The diked area is
constructed of top soil which is composed of an impervious high-plasticity
inorganic clay. The dikes are protected from erosion by limestone rip-
rap.

There are four above-ground steel tanks adjacent to Building F-617
used to store toluene necessary for 1MB production. One tank has a
capacity of 7,000 gallons, one has 2,000 gallons and two have capacities
of 3,000 gallons. The tanks are clustered inside a concrete containment
area with a volume of 9,900 gallons. The recovery area is equipped with a
drain for drainage of accumulated rain water.

Ammonium perchlorate is received in dry granular form in 250 pound
drums. After processing at Building F-611, approximately 4000 Ib are
poured into a tote-bin and transported to one of the two 300-gallon
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propellant mixers in Area M.

Boilers housed in Building F-603 require boiler water conditioning
prior to use. The sulfuric acid used to condition the well water for use
in the boilers is stored in a tank outside the building. The acid is
contained in an above-ground, diked, 3,500-gallon tank. The dike is
protected from erosion with limestone rip-rap, which also serves as a
neutralizer for the acid in the event of a spill. Sodium hydroxide is
also used in boiler water conditioning. This material is received in
solid form in 400 pound drums.

There was some indication that the acetone required in the production
of tetryl was stored outside Building F-604 on the concrete pad.

The area was originally served by the plant's sewer system. The
quantity and disposition of the process related wastewater generated at
that time is unknown. But, all of Area F sanitary wastewater is now
discharged to the sewer system and treated at the city disposal plant. A
partial plot plan is presented in Figure 6-7 depicting the configuration
of both east and west settling ponds used to treat process-related waste
streams since the early 1950s.

Two settling ponds (east ponds) are located in the northeast portion
of Area F as shown on the partial plot plan. Floor drains from Buildings
F-605, 606 and 610 discharge to these ponds through a system of covered
concrete flumes from the three operating buildings located in the
vicinity. This treatment system was constructed in the mid 1950 's for the
prupose of receiving waters from building equipment wash down, overflow
from wet-type dust collectors and miscellaneous non-contact heating and
cooling water. These waste streams may have contained small quantities of
ammonium nitrate and perchlorate.

The purpose of the system has not changed, but in the early 1970's,
most of the operations were shut-down. Since that time, there has been
only minimal amounts of wastewater discharge to the east ponds with no
known discharge out of the system. This wastewater consists primarily of
snail quantities of wastewater discharge from the laboratory and chemical
formulation buildings. The ponds ultimately overflow into a drainage
ditch (Outfall 003) located along the east side of the area and flow
northerly to a tributary of Harris Creek, which flows into the South
Bosque River.

Three ponds, designated as the west settling ponds, are located
immediately west of Area F just outside the boundary fence. Wastewater
generated in Buildings F-611, 614, 617 and 620 discharges to these ponds
through a system of covered concrete flumes. The treatment system was
built in the early to mid 1950's for those buildings located in the south
and west portions of the area. Waste streams from building and equipment
washdown, overflow and miscellaneous contact water are discharged to the
ponds. Non-contact cooling water, once discharged to the ponds, has been
diverted to a separate surface discharge just south of the pond network.
The ponds were originally operated in parallel but have now been reworked
to operate in series from south to north. The second pond contains two
air lines for wastewater aeration.
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Washdown and dust collector wastestreams could potentially contain
small quantities of ammonium nitrate and ammonium perchlorate, which are
fire hazards when dry but will not burn when wet or after long exposure to
water. In addition, trace quantities of TATB, TCTNB and TCB, may be
present in Building F-617 washdown wastewaters generated in TATB
production operations. The majority of this wastewater consists of
product/process washwater. The batch discharge from the three-pond system
is approximately 20,000 gallons per day.

The pond discharge, called Outfall 002, flows into a normally dry
drainage ditch which passes through a stock pond north of the area to a
tributary of Harris Creek. Harris Creek, in turn, flows into the South
Bosque River, which joins the North and Middle Rivers at Lake Waco and
ultimately flows into the Brazos River Basin.

6.6 AREA G - TOOLING AND EQUIPMENT STORAGE

Area G, depicted in Figure 6-8, was originally constructed during
WWII and was called the Ammonium Nitrate (AN) Area. The AN crystallizing
line contained six units, each capable of producing some 93,0001bs. of AN
per day. After the war, Geigy Company conducted pesticide blending
operations in the area (prinarily in Building G-705). Phillips took over
in the early 1950's, and since then the area has only been used for
equipment storage.

A summary of past and present building activities is presented in
Table 6-5.

The AN operations were initiated on December 7, 1942. The plant was
constructed with six units, each containing an evaporator and
crystallizing building, which allowed two units to supply each of the
three load lines under full production.

Ammonium nitrate, NH"»N03, is a white crystalline solid. It is highly
soluable in water, 187 grams per 100 grams of water at 20°C.

The commercial processes for the manufacture of AN depend almost
entirely on the neutralization of nitric acid with ammonia in liquid or
gaseous form. Various procedures may be followed in producing ammonium
nitrate in dry, usable form, but essentially three steps are involved:
neutralization, evaporation of the neutralized solution, and control of
the particle size and characteristics of the dry product.

Batch graining was employed at Bluebonnet during the war. This
method involved the batch neutralization of aqueous nitric acid with by-
product ammonia liquor, evaporation of the solution, and graining during
the last stages of drying. The graining process primarily involved manual
control of the operation. This technique produced an average of
approximately 3 million pounds per month of grained AN while in service.
Toward the end of WWII the facility was used to produce fertilizer grade
AN.
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TABLE 6-5

SUMMARY OF AREA G BUILDINGS

oo

Building
Number

G-701

G-702

G-703

G-704

G-705

Building Description

Timekeepers Office

Line Office/First Aid

Change House

Boiler House

Tank and Bulk Storage

G-707,709, Evaporator Buildings
711,713,
715,717

G-708,710, Crystallizing Buildings
712,714,
716

Building Activity

Demolished sometime after World War II

Demolished sometime after World War II

Demolished sometime after World War II

Storage building

After World War II, Geigy operations, later
tooling and equipment storage

G-709 - Foster Wheeler for short period;
G-711 - Spent acid storage until November 1980

Not used after World War II, some demolished

NOTE: (a)Dl , ^ , .... .
Bluebonnet facilities



After WWII Building G-705 was used by the Geigy Company. Geigy
operations included mixing and blending of technical grade pesticide raw
materials such as benzene hexachloride, DDT, toxaphene and sulfur into
final form for use on crops. A majority of the pesticide product
formulations were made in dry form for aerial spraying of cotton. Geigy
3-5-40 cotton dust was formulated as follows:

Active Ingredients
a) Gamma isomer of benzene hexachloride 3%
b) Other isomers of benzene hexachloride 17%
c) Dichloro-dipnenyl-trichloroethane(DDT) 5%

(DDT-setting point 90°C min)
d) Sulfur (Not less than 93% through 325 mesh screen) 40%

Inert Ingredients 35%
TOTAL 100%

A soil contamination survey was conducted in May 1978 by SOUTHDIV to
determine the suitability of the area for agricultural outleasing. During
the study, 28 soil samples were collected in and around Area G. Ten of
these samples were collected in the disposal area located on the western
edge of the area just inside the boundary fence. Surface sample results
indicated high concentrations of several pesticides including COT,
toxaphene, and sulfur within the disposal area. Lesser concentrations of
EOT were evident elsewhere.

Pesticides, specifically insecticides, cure agents or preparations
for destroying insects and are frequently classified according to their
method of action. Stomach poisons are lethal only to insects that ingest
them; contact insecticides kill following external bodily contact; and
fumigants act on insects through their respiratory systems.

DDT, 1,1,1 trichloro-2,2 -bis(p-chlorophenyl)ethane, was first
synthesized in 1874 and is one of the most widely known insecticides. The
structural formula of this insecticide is as follows:

CCI3

[DDT]
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Technical DDT is a
chemical compounds.

white amorphous powder, composed of up to 14

DDT is the most permanent and durable of the commonly used contact
insecticides because of its insolubility in water, its very low vapor
pressure and its resistance to destruction by light and oxidation. These
characteristics generated shortcomings. A ban in 1974 resulted from the
discovery that slow degradation of DDT allows it to be stored in the fat
of living organisms and, thus it builds up in the natural food chain.

Geigy's cotton dust also contained BHC (or benzene hexachloride)
which has the following structural formula:

Cl

[BHC]

This compound exists in a number of stereoisomers, the gamma isomer
being by far the most toxic. BHC is prepared by the chlorination of
benzene in the presence of sunlight: CeH6+3Cl2 -CsHsCle. The crude
product is a grayish or brownish amorphous solid with a characteristic
odor; it begins to melt at 65°C. Widely used to control the boll weevil
in cotton, BHC, unless purified, is generally unsuitable for food crops
because of its strong musty odor.

Toxaphene, another component found at the site, is an important
chlorinated camphene insecticide which kills all comnon cotton pests.
Toxaphene has the approximate empirical formula C10 HoCla .

The most active ingredients in technical toxaphene are 2,2,5-endo-€-
exo-8,9,10-heptachlorobornane and 2,2,5-endo-6-exo-8,9,10-
octachlorobornane, which has the following structural formula:

C!2CH CH2Cl

Cl

CH2CI
[TOXAPHENE]
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Toxaphene is extremely toxic to fish with lethal concentration (LC)
values to trout and blue gill of 0.003-0.006ppm. Toxaphene also is highly
toxic to birds. Its soil persistence has been difficult to assess because
of the complex mixture, but estimates for half-life range from 2 months to
10 years.

Storage of Foster-Wheeler/Leavy construction equipment in Building G-
709 was the only other activity known to have occurred within the area
during the post-war years. Since the early to mid 1950's the area has
only been used for facility contractor tooling equipment storage.

The extent of wastewater discharge from the AN operations is unknown
but the plant's sewer system served the area. The sewer was plugged in the
1960's, and sanitary needs are now served by a septic tank located east of
Building 705.

6.7 AREA H - STORAGE MAGA7TNF.fi

This area is located in the northwestern part of the site and
contains 118 Richmond-type storage magazines. The layout of the buildings
is shown in Figure 6-9. These rather small "igloo" type structures, used
for storing explosive components, were constructed with three concrete
walls, one wooden wall and a roof of laminated gypsum board.

Area H, originally called the High Explosive Storage Area, is
presently used for inert storage of rocket motors, moth-balled tooling
equipment, off-spec materials, and AUR guidance systems. The igloos are
assigned building numbers in the 800's with even-numbered buildings to
the north and odd-numbered structures to the south.

Building H-800-3 is being used for the storage of hazardous waste
sludge generated from chemical conversion coating operations in Area M.
This operation is scheduled to shut down in October, 1981 and, at that
time all drums will be hauled to a hazardous waste disposal site.

No water and sewer service has ever been available to this area, nor
have there ever been railroad facilities within the tract.

6.8 AREA J and K - PRIVATE MANUFACTURING OPERATIONS

Initially constructed as Bomb Load Lines fl and #2, these areas (J
and K, respectively) are now owned and operated by private manufacturing
concerns. Area J is presumably owned by MKP Industries, formerly Eisen
Brothers, and contains several mobile home operations and a van conversion
company. These company names are Perm-A-Dwell Corp., Kinder Manufacturing
Company, and Companion Van Inc.

Area K is apparently now owned by Winston Industries and, formerly,
by McAx Corporation. This area is occupied by two companies, McGregor
Homes and Del Brook Homes.
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The layout of both load lines was identical when originally
constructed by the Army in 1942. A typical layout for the lines is
depicted in Figure 6-10 along with building discriptions. Production
operations began on Bomb Load Lines #1 and 12 on October 16 and November
27, 1942, respectively.

The lines were originally designed to produce 1000* S.A.P. Bombs, AN-
M59, but due to shortages of bomb bodies, some 1000* G.P. Bombs AN-M30
were loaded on Line #2. These bombs were loaded with amatol, a mixture of
AN and TNT. Line 11 started loading bombs with straight TNT on May 10 and
Line #2 on May 17, 1943. In the third quarter of 1943, Line #1 changed
over to the production of 105nm Howitzer shells and Line 2 began producing
AN-M4 Cluster bombs. In June 1944, Load Line #1 was again converted,
this time to make various fragmentation bombs. In January of 1945,
loading of 10001 S.A.P. bombs was resumed on Line fl and in February, Line
12 started loading 500f G.P. bombs with tritonal, a 20-80 mixture of
powdered aluminum and TNT. Production on both lines was discontinued on
August 14, 1945 due to V-J day.

Some wastewater was generated from load line operations. There were
some problems encountered at this plant concerning the elimination of TNT
contamination of the discharge water from the load line wash pits. The
wash pit is designated as Facility No.ll on Figure 6-10.

Various methods were studied for eliminating the TNT which was
carried with this wastewater, such as discharging the waste stream over
beds of activated carbon, discharge of the wastewater to the plant's
sanitary sewer system, and others. The activated carbon method was
eliminated due to excessive cost. The discharge of this contaminated
water into the sanitary sewers and the treatment plant did not remove the
TOT from the wastewater in any appreciable quantity.

It was finally decided that the best method would be to impound this
wastewater in long ditches, permitting it to seep through the ground and
find its way into the natural water courses.

Areas J and K were originally served by the plant's sanitary sewer
system. Sewer lines from the areas were plugged some years ago, and the
areas are now serviced by septic tank systems.

6.9 AREA L - CTATTfi TESTING

Static test firing facilities are now housed in the area once called
Bomb Load Line 13. The layout of this area is depicted in Figure 6-11.

Operations conducted in this area during WWII were similiar to those
of Lines #1 & *2, Areas J and K, respectively. Initially, the line
produced 100* G.P. Bombs. In March of 1943 this line began producing
1000* Semi-Armor-Piercing (S.A.P.) Bombs. The line continued lOOOf S.A.P.
Bomb production until May of 1943 when it was shut-down. Toward the end of
1943 the line was re-opened to produce M2 TNT Demolition Blocks. This
line operated on demolition blocks until about the middle of May 1944.
The line was then turned over to the engineering department for retooling
and remodeling to make 500f G.P., M64A1, Composition "B" bombs, a 75
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percent/25 percent mixture of TNT/RDX. Production of 500* G.P. bombs
continued until March of 1945 when preparations were made to load some
2000* S.A.P. bombs with Picratol, a 52-48 mixture of ammonium picrate and
TOT. The line was finally closed in June 1945.

During the period following the war and prior to Air Force
rehabilitation, Union Asbestos Company manufactured several sizes of pipe
insulation in the area. A block flow diagram of the asbestos production
building is presented in Figure 6-12. An approximately 1 acre pile of
disposed asbestos fibers is still present in the western portion of the
area.

Asbestos is a generic term describing a wide variety of naturally
formed, hydrated silicates that, upon mechanical processing, separate into
mineral fibers. There are two fundamental varieties of asbestos:
serpentine, and amphiboles.

Asbestos fibers are unique minerals combining unusual physical and
chemical properties which make them useful in the manufacture of a wide
variety of residential and industrial products. Of mineral origin,
asbestos does not burn, does not rot, and, dependent on variety, possesses
extremely high tensile strength as well as resistance to acids, bases, and
heat. Similarly, when processed into long, thin fibers, asbestos is
sufficiently soft and flexible to be woven into fire resistant fibers.

The inhalation of excessive quantities of free asbestos fibers over
prolonged periods of time can increase the risk of developing certain
diseases of the lung within 20 or 30 years. The three diseases associated
with the inhalation of asbestos are: asbestosis, anonmalignant fibretic
lung condition; bronchogenic (lung) carcinoma: and roesothelioma, a rare
cancer of the lining of the chest or abdominal cavities.

Reduction of asbestos dust exposure is at present the only known
method of preventing disease among workmen. When dust levels are low,
risk to employees and incidence of disease drops sharply.

Only a few of the old Bluebonnet bomb line buildings of this area are
still standing. Facilities presently occupying the area are listed in
Table 6-6.

No data is available on the types and quantities of process wastewater
generated during the Bluebonnet era. However, there was supposedly a wash
pit near the building designated L-1211. The area was served by the
plant's sewer systems though. Several septic tank systems were installed
in the mid 1960's to serve sanitary requirements for the office areas
being used.

6.10 AREA M - Manufacturing

Production activities are now centered in the western portion of the
facility, designated as Area M, shown in Figure 6-13. Two basic types of
propellants are manufactured: (1) AN composites, and (2) ammonium
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perchlorate oxidized composites. The area was originally constructed in
late 1944 because of the increased demand for bombs during the war. At
that time the area was known as Bomb Load Line *4. The line was designed
to load 60,000-50Olb. TOT bombs per month. Production activities got
underway in February 1945.

The layout of this line was quite different from that of the other
lines in the plant. The Inert Storage Building, now Building M-1205, was
set perpendicular to the main axis of the line to provide convenient and
efficient unloading and handling space for all inert materials. A long
straight covered ramp extended from this building through the Paint
Building, the Melt Pour Building (M-1209) and both Cooling Buildings (M-
1217 & 1227) to the Tail Pour Building (M-1219). This ramp extended
through the barricades between the explosive buildings in concrete
tunnels. The Tail Pour Building included second and third floors with
melt units and Dopp Kettle equipment. The Shipping Building contained four
car-loading spots under cover as well as a shop for preparation of
dunnage. The offices, cafeteria and change house were all in one large
tile building, M-1201. The Melt Pour Building was equipped with four Dopp
Kettles to give the line much greater capacity.

On February 19, 1945 Load Line *4 started loading 500* G.P. bombs
with Tritonal, a 20-80 mixture of powdered aluminum and TOT. During the
month of February, 60,000 bombs were produced, meeting the design
capacity. In the months which followed, the design capacity was routinely
exceeded.

Since the war, the area has been used exclusively to manufacture
various types of rocket motors. The two basic oxidizers for composite
propellants manufactured are AN and ammonium perchlorate. Processing
capacity is 12 million pounds per year of each of the two types.
Propellant processing buildings are humidity controlled to less than 50
grains of moisture per pound of air. Hazardous mixing operations are
conducted by remotely controlled equipment, and earthern barricades are
provided where necessary for protection.

A summary of the individual building activities are presented in
Table 6-7. Each of the buildings is listed numerically and contains a
brief explanation of the major operation contained in the building.

Ammonium perchlorate processing is conducted in several buildings.
Initially, oxidizer is ground, graded, and weighed in Building F-611,
which has a capability of grinding 8,000 pounds per 8-hour shift.
Propellant is mixed in Building M-1229 and/or M-1230; each building
contains a 300-gallon Baker Perkins mixer. These mixers are remotely
controlled from Building M-1231. The small and medium sized rocket motors
are cast in Building M-1217 and cured in Buildings M-1219 and M-1224.
Propellants are trimmed in Building M-1237, and motors are assembled in
Building M-1224.

The second propellant, AN, is processed in a series of buildings
similiar to ammonium perchlorate. Oxidizer is dried, ground, and weighed
in Building F-611, which has a capacity of grinding approximately 14,000
pounds of AN per shift. The propellant is mixed, blocked, and extruded in
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TABLE 6-7

SUMMARY OF AREA M BUILDINGS

Building No. Building Description

M-1201 Office Area

M-1203 Lunch Room

M-1204 Power Plant

M-1205 Inert Storage

M-1206 Electroplating Area

M-1209,1210 Insulation Facilities

M-1214 Mixing Area

M-1217 Propellant Casting-Ammonium
Perchlorate

M-1218 Cure Oven

M-1219 High Pressure Washout

M-1223 Storage Area

M-1224 Final Motor Tooling

M-1226 Product Shipping Area

M-1227 Propellant Casting-Ammonium
Nitrate

M-1228 X-Ray Building-13 MEV LINAC

M-1229,1230 Mixer Buildings

M-1231 Control Room

M-1232,1233 Cast-Cure Pits

M-1236 Propellant Machining

M-1237 Control Room

M-1238 Storage Bunker

M-1239 Temperature Control

M-1240 Sand Blasting

Building Activity

Contains restrooms and shower facilities

Cafeteria

Area boiler plant

Warehouse, shipping and receiving; environmental
control area in center, case insulation

Chemical conversion coating tanks, paint spray
booth, TCE degreasing

Deactivated at present, in 1960s used for rubber
case insulation activities

Contains 300-gallon mixing bowls; scrap, waste
solvent to burning ground

Poured from 380-gallon mix tank, three cells
used for casting, insulate some cases, contaminated
solvent to burning ground

Presently not in operation

20,000 psi water jet for rinsing out reject
motors, low volume of wastewater

Not presently used, formerly solvent storage

Paint booth, igniters

Crating, packaging

Assembly of small igniters, 25-gallon mix tanks,
dry cleanup of materials, blocking press to
consolidate propellant

Constructed mid-1960s, septic tank, film pro-
cessing, silver recovery operation •

Mix propellants, vertical tanks, dry cleanup,
disposed of at burning ground

Built mid-1960s, remote control equipment for
Buildings M-1229 and M-1230

Ultra fine ammonium perchlorate, dust to burning
grounds

Remotely controlled operation

Control equipment for M-1236

Not used since World War II

Age rocket motors

Not presently in use

97



Building M-1227, which contains a mixing and forming line designed
specifically for this phase of manufacture. Five 100-gallon Baker Perkins
mixers are located in the building. A large, hot-air oven in Building M-
1219 is used for nitrate propellant cure, while motors may be assembled in
either Building M-1227 or M-1224. Dry clean up techniques are employed
in the processing areas. The scrap material is disposed of at the burning
ground.

Only limited quantities of wastewater are generated from propellant
processing activities located in Buildings M-1217 and M-1227. The
wastewater is discharged into two small evaporation ponds located between
the buildings.

In the hardware preparation area, Building M-1206, various activities
include treatment and coating of metal parts. During the period 1954
through 1958 phosphate treatment of motor cases was conducted. A block
flow diagram of this process is shown in Figure 6-14. Wastewater from the
rinse tanks was discharged directly to the ditch toward the north pond.
Present operations require the use of a conversion coating process. This
process is illustrated in Figure 6-15. Plating solutions are discharged
to a treatment tank located just outside the building. Again, rinse water
overflow is discharged to the ditch.

The spent process baths flow to the treatment tank where the
hexavalent chromium is reduced to the trivalent state with sodium
bisulfide in an acid solution. The solution is then neutralized with
calcium hydroxide. This action produces an insoluable calcium sulfate
precipitate which is disposed of by an outside contractor. The neutralized
solution is then discharged to the surface drainage way flowing toward the
pond north of Area M. The occasional quantities of wastewater produced by
the Passivation process using nitric acid and sodium dichromate are
discharged without treatment to the ditch.

The case washout operation located in Building M-1219 utilizes a high
pressure water stream, approximately 20,000 psi, to cut out ammonium
perchlorate propellant from reject rocket motors. Motor cases and
hardware can then be recovered for reuse. The washed material flows into
a concrete flume containing a burlap bag for the solids. Potential
pollutants include asbestos, ammonium perchlorate and unreacted binder
ingredients such as methyl azindinyl pnosphine oxide (MAPO) and various
epoxides. Wastewater then flows to a small evaporation pond located to
the south of Building M-1219. Effluent from the pond overflows into a
storm drain running toward the south.

The other major activity conducted in the area is nondestructive
testing of motors in Building M-1228. This building houses a 13-MEV LINAC
and a GE 1000-KV X-ray machine. The LINAC is capable of penetrating 100
inches of propellant and can handle motors up to 14 feet in diameter. No
radioactive materials are kept in this area, only electromagnetic type
machines are used. A silver recovery unit is used in the building to
treat film developing fluids. This building discharges wastewater into a
drainage ditch which flows south into Station Creek.
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Several chemicals are stored in Area M. These materials are required
for normal operation and maintenance activities and include fuel oil,
gasoline, and solvents.

Fuel oil is stocked for firing the power plant boilers when there is
a curtailment of natural gas. There are two above ground, diked, 20,000-
gallon tanks outside Building M-1204.

Some gasoline is stocked in the area for use in forklift trucks. Area
M gasoline is stored in a 1,000-gallon above-ground portable steel tank.

Toluene is received in 55-gallon drums. Drums are kept in three
location within the area: one in Building M-1206; one in M-1223; and 35
drums on pallets near M-1213.

Polychlorinated Biphenyls (PCBs) are used as non-flammable dielectric
fluids in indoor transformers as follows:

M-1205 Equipment Room 430-gallons
M-1217 Equipment Room 480-gallons
M-1219 Equipment Room 195-gallons
M-1224 Equipment Room 430-gallons
M-1227 Equipment Room 480-gallons

Process wastewater is generated from a variety of production
activities throughout the area. In review, the waste streams from
propellant operations are discharged to the two small pits between
Buildings M-1217 and M-1227. These pits do not normally discharge but
overflow runs to a ditch draining to the south of the area.

Activities conducted in the northern portion of the area discharge to
the pond north of the access road. These include rinse water from the
conversion coating operation, neutralized plating waste from the treatment
tank outside Building M-1206, and paint spray booth water spray from the
building.

Located at the south end of the area, Building M-1219, is a small
evaporation pit used to settle propellants from washout activities. The
pit does not normally discharge but an overflow line runs into a ditch
along the road and southerly to a surface storm drain.

Boiler blowdown from the power plant in Building M-1204 discharges to
the ditch west of the building. Wastewater from the regeneration of the
dealkinizer in Building M-1203 also discharges to this ditch.

An Imhoff tank receives the majority of sanitary sewage from Area M.
The tank and stabilization ponds are located directly south of the area at
the access road. Septic tank systems treat sanitary wastewater generated
in Buildings M-1228 and M-1231.

The sewage treatment facility contains of an Imhoff tank, sludge
drying beds, and two oxidation ponds. The Imhoff tank consists of a two-
story tank in which sedimentation is accomplished in the upper compartment
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and digestion in the lower portion. Sludge is pumped from the tank to the
drying beds. Only small quantities of dried sludge are generated from the
drying beds. Ocassionally, the dried sludge is removed from the beds and
spread as fertilizer on adjacent pasture lands. Overflow from the tank is
discharged to the ponds for secondary treatment. The interconnected ponds
are each approximately 20 feet wide and 750 feet long. A Parshall flume
is located at the effluent of the pond to monitor flows. The effluent
from the flume discharges into a normally dry drainage ditch which leads
to a small tributary of Station Creek. Station Creek flows into the Leon
River, which in turn flows into Little River and on to the Brazos River.

6.11 AREA N - TEXAS A&M AGRICULTURAL EXPERIMENT STATION

The tract of land, approximately 6,000 acres, known as Area N, is now
owned by Texas A&M University and managed as a cattle breeding research
center. This land was disposed of after the war and was never reactivated
by the Air Force or Navy.

During the war this area was the Finished Ammunition Storage group
and contained 102 of the small igloo-type buildings described in Area H.
The area was designed for a storage capacity of 60 days full time output.
This was done in case shipping and storage facilities were not available
at ports of embarkation.

The layout of the area is presented in Figure 6-16. The diagram also
shows the approximate location of an old dump believed to contain rubble
generated during decontamination and cleanup operations performed at the
end of WWII.

This area was not provided with water or sewer service but contains
many shallow wells. Some of the wells, like those shown in the upper
reaches of the South Bosque, were hand dug by land owners prior to the
development of the reserve in 1942.

6.12 AREA P - CLASSIFICATION YARD

This area, located just south of Area C, functioned as the railroad
control point or classification yard for incoming and outgoing materials
transported by rail. Some 26.5 miles of railroad line connected the
various areas of the plant with the Yard and, hence, to the two main
outlets, the Santa Fe and Cotton Belt Railway Lines. The yard has not
been in operation since the use of railway transport was discontinued some
years ago. Building P-401, the Railroad Yard Office, was the only
structure constructed within the area.

Sanitary wastewater from the area originally discharged to the sewage
disposal plant. The sewer line for the area was plugged in 1968 because
of discontinued use.
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6.13 AREA Q - CITY OF McGREGQR WASTEHAJER TREATMENT PLANT

A sewage disposal facility was constructed in 1942 as part of
Bluebonnet Ordnance Plant to serve the needs of the reserve. A plot plan
of the facility is illustrated in Figure 6-17. Initially, all areas, with
the exception of H, N and T, were served by the plant sewer system.

Due to increased production demands in late 1944, a fourth load line
was constructed. Since there were hydraulic problems associated with the
plot (Area M), this portion of the facility was not connected to the
existing sewer system. Instead, an Imhoff tank and stabilization ponds
were constructed for use in Area M.

In 1966, a consulting engineering firm conducted a sewer system
evaluation. As a result of their recommendations, many sewer lines were
abandoned and several septic tank systems were created. After the study
was completed, the plant's sewer system served only Areas A,B,C, D,F and
R. Presently, sanitary and process wastewater from cooling towers, the
chemistry laboratory, the photographic facilities, and paint spray booth
activities discharge to the city of McGregor treatment plant.

During 1972, the sewage treatment plant and approximately 33.41 acres
adjoining the facility (Area Q) were deeded to the City of McGregor. This
action was initiated by a letter from the Commanding Officer, Southern
Division, Naval Facilities Engineering Command, (12 June 1972) to the
General Services Administration (GSA). This letter reported 33.41 acres of
land in excess of Navy needs, subject to approval of the Armed Services
Committee of Congress. The determination of surplus was made by GSA on 25
August 1972. As a result of this action, this parcel was conveyed by HEW
to the City of McGregor for use in the city sewage system with the
condition that the city would continue to service NWIRP at a non-
discriminatory rate.

An estimated 300,000 gallons of treated effluent are discharged to
Sheep Creek daily. NWIRP contributes about 20 percent (or 60,000 gpd) of
the discharged flow.

6.14 AREA R - ENVTRCNMEMEAL AND STATIC TEST •

The buildings of this area were constructed by the Air Force in the
early 1950's for use by Phillips Petroleum. The area was designed
primarily for testing rocket motors. These tests include static firing
and conducting various environmental tests. The environmental testing was
performed to simulate extreme weather conditions encountered in actual
use. The plot plan for this area is shown in Figure 6-18 while Table 6-8
summarizes the major activities conducted in each building.

Occasionally, in the past ten years or so acid etching of steel cases
has been performed in the area. This activity is conducted about every
two years and generates acid bearing wastes. Prior to the promulgation of
the Resource Conservation and Recovery Act, the 15-20 gallons of material
is dumped out on the ground within the area.
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TABLE 6-8

SUMMARY OF AREA R BUILDINGS

Building
Number

R-1601

R-1602

R-1603

Building Description

Firing Bays and Equipment
Room

Control Room

Aera R Office

R-1604,1608 Firing Bays

R-1605 Hot/Cold Conditioning

R-1609 MV Shaker

R-1610 HY-GEE Shock Machine

Building Activity

Firing bays in northwest end of building for
small motors

Support building for LR-1609 and 1610

Not used for 10 years

Discontinued use in mid-1960s

Hot and cold boxes to simulate extreme
temperatures

Vibration testing to simulate wing conditions

Test rocket motors for shock load



As can be seen on the plot plan, the minimal sanitary wastewater
generated from the area is discharged to the city treatment plant.

6.15 AREA S - EXPLOSIVES fTASSIFICATION AND DISPOSAL

The area has been designated as the official burning ground for off
spec material since the facility was established in 1942. A diagram of
the fenced area is shown in Figure 6-19. The burning ground is located in
the southeast corner of the plant. It is a 4,800 foot diameter circle
(415 acres) with a 4-strand barbed wire fence around the perimeter. The
burn pads are positioned in the center and are enclosed by an earthen berm
sized to contain the maximum rainfall without surface run-off. The soil
is an impervious clay and the site has been approved by the Texas Water
Quality Board (TWQB) for an open burning application. The berms prevent
spreading of the burn residue through surface run-off, and the clay
prevents contamination of groundwater.

Toluene bottoms are burned in a large steel tank located just south
of the off spec burning area. This material is not burned directly on the
ground; therefore, the probability of contamination is very slight.

The Texas Air Control Board (TACB) granted written permission to burn
the waste propellants and explosive contaminated materials in the early
1970's. These wastes include:

1. Ammonium perchlorate based explosives, about 80% AP
2. Ammonium Nitrate based explosives
3. Solvents contaminated with explosives during manufacturing and
clean-up operations.
4. Contaminated rags and paper used during clean-up operations.
5. Toluene bottoms contaminated with explosives during TATB
manufacturing operations.

The safety procedures which have been implemented include 2-way radio
contact between the burn truck and the fire truck, presence of two
employees during the burning operation, and a burning frequency of not
less than 16 hours. Since light contamination of air borne combustion
products are rapidly dispersed, the only climatic restriction placed on
the operation is the banning of burning if winds are in excess of
approximately 15-mph, primarily to avoid grass fires.

The nearest public road is over 3/4 mile from the burn pads and the
closest residential area is more than a mile away. This separation
appears to be more than adequate for the air borne products of combustion.
Products of combustion for a typical propellant, explosives and
pyrotechics (PEP) operation are illustrated as follows:

Ha 25%
CO 18%
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C02 20%
Ha 2%
N2 10%
HaO 20%
A1203 4%
FezOs 1%

The site has several ponds within the confined area and, allegedly,
contained an old landfill, but the landfill was not in evidence during the
visit. Approximate quantities of burned material are presented in Table
6-9.

6.16 AREA T - CRATING AND SHIPPING

The activities carried out in the area have always included crating
and shipping of finished products. During the war only Building T-1801
was in existence and was called Loading Dock fl. The structure designated
as T-1802 was constructed in the late 1950's and is presently used for
short-term storage and transport of TATB product. A diagram showing the
layout of this area is presented in Figure 6-20.

Domestic wastewater generated in this area is discharged to a septic
tank. The tank and drain field are located on the west side of T-1802.
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TABLE 6-9

OPEN BURNED WASTE PEP
AND PEP CONTAMINATED WASTE

Open Burned PEP Pep Burned in Testing
Year (pounds) (pounds)

1972 55,000 33,000

1973 130,000 25,000

1974 55,000 15,000

1975 50,000 10,000

1976 (est.) 65,000 10,000

1980 (est.) 160,000
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APPENDIX A

SOILS BACKGROUND DATA



Eatnbli*h*d Sari**
R*v. HID:*.*-
T/TT

DENTON SERIES

Th* Denton »erle* ooneleta of moderately deep, well drained, (lowly permeable coil* formed in eleyey aateriala
over weakly cemented to fractured Indureted llaeatonaa and Interbeddad aarla. Thaae upland aoll* have alopea

X ranging froa 0 to 8 percent.

Tamnamin ci«««: fine, aontaorlllonltle, thereto Vertie Caleluatolla.

Tvninei ».anni Denton allty elay--eroplaad.
(Color* ar* for dry toil unl*** otherwise *t*t*d.)

lp«0 to 6 Inch**; dark graylah brown (10IR 4/2) allty elay, vary dark graylah brown (10TR 3/2) aolat;
aoderata medium and fine granular and *ub*ngul*r bloeky atruetura; hard, flra, atleky and plaatlc: aany fine
roota; few flee fragaenta of llaaatoae; ealcareou*; moderately alkallna; clear aaooth boundary. (4 to 8
Inohaa thlek)

att--6 to 14 inchea; brown (T.SIR 4/2) ailty elay, dark brown (T.STR 3/2) aolat; aodarete aediua and fine
aubangular bloeky atructure; very hard, flra, atleky and plaatle; aany fine roota; common vary flna poraa; few
partially aealcd creek* filled with material froa above; few fine fragment* of llaeatona; eileareoua;
aoderetely alkaline; gredual wavy boundary. (S to IS Inehea thlek)

-12--14 to 26 Inchea; brown (T.STR 4/3) allty elay, dark brown (T.SIR 3/3) aolat; moderate medium and
fine angular and aubangular bloeky atruetura; very hard, fire, atieky and plaatlc; aany fine root*; common
v*ry fin* pore*; common ahlny preaaure faeea; vertical craeka filled with dark graylah brown (10IR 4/2) allty
eley; few fine fragaente of llaeatone; calcareoua; aoderataly alkaline; gradual wavy boundary. (T to 16
inch** thlek)

lea«26 to 3* Inehaa; brown (T.STR 5/4) allty clay, brown (T.STR 4/4) aolat; moderate a*dlua and fine
angular and aubangular blooky atrueture; hard, fira, atleky and plaatlc; f*w fin* root*; few derk otreaka;

r. . eoaaon llaeatone frageeata; few fine weakly cemented CaCOj concretione; calcareoua; aoderately alkaline:
1 abrupt Irregular boundary. (0 to 19 Inchea thlek)

Cca»3l te |8 Inchea; ailture of about 80 pereeat flaggy llaaatone fragmenta, aoae of which can be eut
with a apade aad 20 percent brown (T.SIR S/4) ailty oley; aaaalva, aoil le hard, fire, atleky end plaatlc; faw
fine reeta; llaaatone flaga ar* up to 2 inch** thick *nd 12 inches eoroia the long axle; common aoft aaaaa* of
CaC03i oaleareoua; aoderetely alkaline; abrupt Irregular boundary. (0 to 20 inch** tblek)

R--38 to 60 iaehea; fraetured llaeetoa* th*t c*nnot be eut with a apade, laterbedded with oaleereoue
elayey aarl.

Type Lonatinn! Coryell County, Tesab; froa the interaction of U.S. Highway 84 and T*i«» Highway 36 In
Oeteavilla, Tasae; about 2 ailea north on Tesaa Highway 36; then M all** ***t-north***t on Para Road 929 to
Cory*ll City, Tei*e; then 4 ail** *aat and aouth on Para Roada 929 and 185; than 2 all** weat on county road
to a T Interaeetloa; then north on eouaty road O.S alia aad ISO feet eaat of road in field.

•«««e IB Ch«rept«ri«tie«: Solua thiekaeaa rang** froa 22 to 40 inch** over fraetured llaeatona bedrock or
lla**ton* bedrock Interbedded with aerly clay. Fragment* of llaeatone aaaller than 3 inebea in diameter

f~~*. ooaprlee froa 0 to 20 percent of the aoll aaaa. Th* aollle oplpedon rangea froa 16 to 35 Inehea tnlek. The 1
her1sons have testurea of allty olay or elay. Silicate elay content range* fro*) 35 to 55 pereeat.

Toe a borisoa 1* v*ry dark brown (10TR 2/2), dark browa (T.SIR 3/2; 10IR 3/3), brown (T.SIR 4/3, 4/2; 10IR
4/3), dark grayiebxbrown (10IR 4/2; 2.SI 4/2), or vary derk gr*yl*h browa (10IR 3/2; 2.SI 3/2). Chroaa* of »
are aot due to weiaoaa, but are froa the llae. Structure of the a borisoa rangea froa aodarate aediua
aubanguler bleeky to aodorate aedlua ead fine eaguler bloeky.

Seae pedona laek • borisona, but where preaent, the color la brawn (T.STR 5/2. 5/4; 10IR 5/3), yellowlah brown
(10IR 5/4). dark yellowlah brown (10IR 4/4), dark brawn (T.SIR 4/4), pale brown (10TR 6/3A. light yeilowlah .
brawn (10IR 6/4), light brownleh gray (10IR 6/2), graylih brawn (2.SI 5/2). p*l* ollv* (SI 6/3), or light
olive browa (2.SI 5/4). The • horlson le cley, illty clay, or allty elay ioaa. Stone line* ar* la th* •
borlsea of *oa* oedone. Carbonatea in the lower pert of the * horison in aoae pedona and in the • horlson
range froa IS to 40 pereent of the fine-earth Including eoeraa fragment* (mailer than 3 Inohee and contain 5
percent aore ••ooedary oarbonatee than the upper pert of the a horison.

The R leyer range* fraa fractured llaeetone bedrock Interbedded with eal«areoue clayey aarl te bade of
llaeetone rubbl* with clayey aterl filling th* interetloe*.

CnapettM Seriea: Thaae ar* th* auatia, Bolar, Erua, Lewliville, Vuvalde, Purvee, and Valara aarlea. Auatia
aad Bolar aoila eontein more than 40 pereent carbonate* Immediately below th* a horlson. Erua aolla have
thicker aola and are not underlain by llaeatone within 40 loehea of the *urf»o*. Lowievllle *oll* have a
horlsona thlaer thaa 20 Inebe* and laek craeke 0.3 inch wide when dry. Nuvalda aoil* ar* not underlain with
llaeetone. Purv** aolla have llaaetone bedrock within 20 Inchea of the surface. Valere aoila hav* e
petrooalolo borlson. . • .

Cao«ranhte s.ttlnt: DaatoB aolla occur on nearly .level to eloping upland*. Slope* ere aalnly 1 to 3 pereeat,
but range froa 0 to B pareeat. The aoll formed la e aantle of elayay aatarial* over weekly eeaented to
fraetured indurated llaaatoae and Interbedded aarla. The average annual precipitation rangaa froa 28 to 35
laehee, everaga annual temperature rangaa froa 63° to 68° P., and the annual Thornthwaite P-E ladleaa raage
freei 42 to 58. . .

Cen«r«BBla«ll. ieaneiated Soile: Thaae Include the competing Bolar, Erua, Uwliville, and Purv** **rl**, *•
well •• th* Crawford, San S*b*, Bad Tarraat aerlee. Crawford aad Sea Saba aolla have intoraacting
Bllekaaaidee. T*rr*nt (oil* have liaeetone bedrook within 20 inehee of the eurfaca and eonteln acre than 35
pereoBt eoarae fragaenta. ,

Brain... end Permeability: Hell drained. HedluB to rapid aurface runoff. Slow peraeablllty.

llee end v«.«t«tioa: Uaed for cropland, peature, and range. Cultivated cropa are cotton, aaall gralna, an,d
grain aorghuaa. totlv* vegetation include* little blueataa, aldeoata-graaa, indlangraau, *ilv*r blu**t*a,
T*i«* wlntargreaa, and buffilogr***. Tr*** include • few *e*tt*r*d *la aad live oak.

i itrlbutiep. «pa e«taat: Nalaly ie central Teiaa; but eitendlng into aoutharn Oklahoaa. The eerie* 1* of
terete *st*at.



Denton Serlee

aerie* E»tebllehedi Deatoa County, Tel**I 1918.

•, - tem«rk«! Tb* **rl*i b** b**a cl*a*lfl*d IB the Rendslaa or Oruauaol great aoll group Bed ea Griiaueol-Brunlsea x****
.-,; Totargrade. . .• . . . ' 1
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CRAWFORD SERIES

The Crawford **ri** consist* of aod*rately deep, well drained vary slowly p*rae*bl* eoll* foraed la * elsyey
layer underlain by llp**ton*. The** upland soil* h*v* Hop** ranting froa 0 to S percent.

T.ionnmlg Claea; Plo*. montaorlllonltio. theraie Udie Chrooualertj.

Tvnleal Pedoai Crawford clay—cropland.
. (Colors ar* for dry aoll unles* otherwise stated.)

Ap—0 to 5 Inone*; brown (T.SIR 4/2) eley, dark brown (7.SIR 3/2) aoiit; w*sk vary .fine angular blooky
•truetura; very hard, fire, few fin* pebble* of qu*rts; f*w fin* concretion*; f*w fragment* of lime*ton*;

• n*utr*l; abrupt saooth boundary. (4 to d Inehee thlok) . • •

• 11—5 to 12 inchaa; brown (T.SIR 4/2) eley, dark brown (7.STR 3/2) moist; moderate medium angular bloeky
Structure parting to very fine bloeky atruotura; extremely hard, very flra, vary atleky. pl**tlc; inlay fee**
of peds; f*w ria* pebble* of quarts and fragaenta of liaeatona; neutral; gradual Irregular boundary. (5 to 12
inehe* thlek)

A12--12 to 21 Incn**; brown (T.SIR 4/2) clay, dark brown (7.SIR 3/2) aoist; parsll*l*plp*de part to
•aderete aedlua angular bloeky end weak very fine bloeky structure; extremely nerd, vary flra. vary etleky.
plaatlo; few interacting *llek*n*ld** border parallelepiped* tilted 20° to 40° froa horisontal; shiny
preeeure faaee; few fine pebble* of quarts end fragBente of limestone; neutral; gradual wavy boundary. (6 to
12 lacbaa talok)

A13"21 to 26 Inehe*; dark r*ddi*n brown (SIR 3/2) clay, aaa* color aolat; «ru*h*d pads are (SI*. 3/3).
aolat; parallelepiped* pert to aoderate or strong a*dlua bloeky itruetur*; extremely n*rd, vary flra, very-

": sticky, plsstlo; fin* root* penetrat* tn* p*d*; ooaaon dlatlnet grooved ellekenelde* border parallelepiped*
about 1-1/2 inches seroe* th* long *il«; inlny pressure fae**; faw pebbles of quarts and Haastone; neutral;
abrupt Irregular boundary. (S to IS inehe* thlek)

i—2d to JS Inehe*! fractured llaeatoae; dark raddlah brown elay in th* fine oravloee.

Tyae Lng«tiqp,i Cory*ll County, T*x*«; llu*bonn*t Esp*rlB*nt Station on the weet edge of HeCregori 3.12 alias
w«*t-*outhw**t of the station heedquerters and 200 feet eest of road la oropland.

s«n». in CharAatmriaHaas Solu* thlekn*** to indurated bedrock or llaastone Interbedded with elayey aarl* or
snsles le 20 to 40 Inohaa. Pebblee of llaeetone end *ton*» eoapri** o to S percent of the soil volume, aiien
dry, the** soils have ereoke ranging froa 0.4 to 2.0 inene* wide th*t extend froa tne aurfeee to depth* of 20
laohe* or aore. Crseke op*n and elo** *aeh y**r *nd remain open for 90 to ISO ouaulatlv* days during aost
y**r*. Ollgsl Blererelief 1* Indistinct, but ellekeneld** and parallelepiped* ar* eoaaon below IS laehe*
depth. The texture 1* olay or *llty elay, containing between 42 to 60 pereent elay. It rangaa froa slightly
aold tarouga aoderately alkaline. A few pedona ere caloareou*.

Toa Ap aad All horlson* ara dirk reddish browa (SIR 2/2, 3/2. 3/3). reddieh brown (SIR 4/3, 5/3). dark brown
(T.SIR 3/2, 4/2: 10IR 3/3. «/3). brown (10IR 5/3). v*ry dsrk brown (10IR 2/2), dsrk or v*ry derk grayish brown
(10IR 3/2, 4/2). Noiat enroaas and values sre less tbsn 3.5. Less than half of SOB* pedens nsve chroaa* of
less tlMB 1.S ia tbe Ap sod All horisons.

TBB A12 sad At) nor1son* ere dark reddish brown (SIR 2/2. 3/2, 3/3). reddish brown (SIR */3, 9/3). derk brown
(T.SIR 3/2, 4/2), or brown (T.SIR 5/2). A few pedons hav* aolst color vslues of 4 below s depth,of 12 inch**.
A few pedoae have secondary liae et the eontaet of the lla**ton* bedroek.

« Camaetiae aerie.: The** ere the Anhalt, H*id*n. Lullng. S*n Saba. Staaford, -and Toboa* **rl*o. Anhalt sell*
Bav* aor* than 60 percent clay. N*ld*n Boil* h*v* nu* of 10IR or yellower throughout end laek llaeatoae
within depthe of 40 Inehee. Lullng eoll* h*v* yellower hu*« end lean llm**tone within 40 inehee. Ssn Saba
molls nave chroaa of leaa thaa 1.S throughout the upper 12 Inehee. Stamford end Tobosa soils have erseks that

: rcBBla opea for aore then ISO daya swat yeara sad laok llae*ten* bedroek within depth* of 40 Inone*.

Caaaraame »«ttin.i Crawford *oll* are on neerly level or gently eloping upleade. Slop* gradient* are aalaly
leee tnam t pereaat aad rang* from o to 5 pereent, Th* eoil formed in • el*y*y layer underlain by llaeatone
et depthe of 20 to *0 ioonee. Tn* meen *nnual praelpitition rang** from 24 to 34 Inches; everege aanusl
t*aper*tur* froej 63° to T0° P. I Thornthwelte annual P-B Indes froa 36 to 56.

t Cen«ranhle^llv leaaelatad Sollei Th«a* are the eoapeting San S*b* aerie*, and the Besar. Oenton. Henelay,
4 Liady, Speck, and lit** **rle*. lexer, Heneley, Llndy, aad Speck eolla nave I2t norlsons. Ia addition,
* Banaley aad Speak aoile hav* *ol* !••* than 20 Inch** thlek. Denton sells Isek interacting sllekensldas.

1st** soils bave oore th*n 35 percent oo*r** fraga*nt*, and lla*»ton* bedrock is within 14 inches of tae
•urfsoa.

BVmlnama mafl) Parmj.bilitv: Hell drained; *low to aadlua runoff; vary slow perajeebllltv whoa tM Mil is
•sturated. r«pid -Baa it le dry ead ereekcd.

Bam aa< vaaatat^aa» D**d far oropUnd, pasture, sad rang*. Crop* grown ara aaall gralna, grain aorghuaa, aad
•at tee. Native vegetation la little blu**t*a, aldeests gr«*x, blu* grsas, sad buffslegrsss. ?r*** are iiv*
•BB, Spaalaa BBK, post oak, juniper, sad ela.

B&i The Oread Prairie and Edward* Plateeu of central Ton*. The aarles is aitaaalve.

Eetehi i««ad! BeUnnan County (Waco area). Teiaa; 1905.

t TBB Crawford serlee wa* foraarly ela**ifl*d la th* Qruauaol great eoll group.

•stlonsl Cooperative Soil Survey
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Established Series
Rev. ALN:CLC
5/73

TARRANT SERIES

The Tarrant series is a member of the clayey-skeletal, montmorillonjtic, thermic family of
Llthlc Celclustolls. These soils have very dark grayish brown to. dark brown clayey A horizons
containing about 55 percent of limestone fragments, resting on indurated limestone bedrock at
about 13 Inch depth. .. .

Typifying Pedon; Tarrant cobbly clay - native pasture. . .
.. ... ..(Colors are for dry soil unless otherwise stated.)

AM — 0-8 Inches, very dark grayish brown (10YR 3/2) cobbly clay; very dark brown (10YR 2/2)
• :.i... •. moist; compound strong very f Ine.subangular bloeky and strong medium granular

structure; very hard, firm; common fine roots; common fine pores; about 35 percent
by volume of cobblestones and 5 percent pebble size fragments of limestone; stone
fragments are randomly oriented and coated with secondary calcium carbonate;
calcareous; moderately alkaline; clear Irregular boundary. (4 to 10 Inches thick)

AI2ca — 8-13 Inches, dark brown (IOYR 4/3) cobbly clay, dark brown (IOYR 3/3) moist, occupies
about 15 percent by volume In vertical bands as much as i inches wide and
horizontal bands as much as 1 Inch wide; compound moderate very fine bloeky end
moderate medium granular structure; very hard, firm; common fine roots In both
vertical and horizontal bands; calcareous; moderately alkaline; 65 percent by
volume of cobblestone and stone-size fragments of limestone that have thin patchy
calcium carbonate coatings and pendants; abrupt wavy boundary. (2 to 10 Inches
thick)

R — 13-30 .Inches, fractured Indurated and platy limestone bedrock and strata.of strongly to
: weakly cemented limestone about 1/2 to 6 Inches thick; about I percent by volume

brown (IOYR 4/3) clay, dark brown (IOYR 3/3) moist, in vertical and horizontal
bands 1/32 to 1/2 inch wide; moderate very fine subangular bloeky structure;
very hard, firm; few fine roots extend Into the crevices and clay between the
plates of the limestone; thin patchy calcium carbonate coating on limestone
plates.

fF,• Location: Menard County, Texas; In native pasture ISO feet west of edge of U.S. Highway 83
miles south of the Intersection of U.S. Highway 83 and Ranch Road 2291 In Menard.

Range In Characteristics; Thickness of the solurn ranges from 6 to 20 Inches, and corresponds to
the depth to indurated limestone. The solum contains 35 to 85 percent coarse*fragments, the
amount ranging from 10 to 60 percent In the All horizon and fro* 70 to 90 percent In the A12
horizon. Coarse fragmants are dominantly limestone but some pedons include quartz Ifarous fragment!.
The fragments greater than 3 Inches In diameter comprise 25 to 70 percent of the toll. Fragments
lets than 3 Inches in diameter are mostly larger than 0.75 Inch In diameter. Secondary coating
of CaCO. on the fragments Is lacking in th« upper k Inches of some pedons, but Is I em. or more
thick on some fragments Immediately above the R layer. Cerbonetes are in the form of coatings
•nd pendanti.

The A horizon Is dark brown (IOYR 4/3. 3/3; 7.5YR 4/2, 3/2). dark grayish brown (IOYR 4/2). very
dark grayish brown (IOYR 3/2) or very dark brown (7.SYR 2/2; IOVR 2/2). It is cobbly clay or
cobbly sllty clay, containing 40 to 60 percent elay In the fine earth fraction. The strata of
the underlying fractured bedrock range in thickness from 2 to 24 Inches. In some pedons, massive
pulverulent lime is Interbedded with the bedrock.

Competing Series and their Differentiae; These ere the Eckrent, Ector, Eddy, Kavett, Haloterre,
Purves, Talpa, and Yates series.AH these soils except Eckrant and Purves soils have less than
35 percent clay In the fine earth fraction. Eckrant soils lack calcic horizons and Purves soils,
•• Mall as Kavett, Haloterre. end Talpe soils, have less than 35 percent coarse fragments In
their control sections. Ector and.Maloterre soils have carbonetlc Mineralogy. Eddy and Yates
Mile. M tiBll M Maloterre soils, have ochrlc ep I pedons.

. ,* •
Setting: Tarrant toils are on convex to plane slopes of ridgetops end breaks of eroslonal
uplands. Slopes are mainly I to 8 percent, but some are as much as 50 percent. The soil formed
In residuum weathered mainly from limestone of lower Cretaceous age, and Includes Interbedded
chalks, marls, and marly earths. The mean annual precipitation ranges from 22 to W Inches^
Thornthwalte annual P-E Indices ere about 30 to 56, and mean annual temperature Is about 62*
to 70* F.

n 7 1975



Tarrant Series 2

I
Principal Associated Sotls; These are the competing Kavett series, and the Brackett. Crawford,
Senton, Tobosa, and Valera series. Crawford, Denton, Tobosa, and Valera soils are more than 20
Inches deep. Brackett soils are lig h t colored, shallow soils underlain by softer limestone.

Drainage and Permeability; Wall drained; rapid runoff; moderately slow permeability.

Use end Vegetation; Used entirely as range land. The original vegetation included l i t t l e
bluestam. Tha prasant range Is buffalograss, Texas wlntargrass, green sprangletop, thraaawn,
pan I cum, agarito, prlcklypear, a few mesqulte, many live oak and yucca.

Distribution and Extent; West central Texas, and Oklahoma, mainly In the Edwards Plateau and
the Grand Prairie, but some areas are on Pennsylvanlan or Permian limestones in the sane
climatic zone. The series Is extensive.

Series Established; McLennan County, Texas; 1945. *

Remarks! These soils were classified as Llthosols In recently published surveys,

dltlonal Patai Lincoln Laboratory lamp Ia Nos.-20207, 20208, 20209, 20210, 2022S, 20226, 20237,

I i»i|iaiai Iva •nil km var
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BORING I

ELEVATION: »BOA.T FEET - use & GS DATUM

•

•

w in .

* 40* REC.

10% REC.

«n
!*•.

tt

1W/,i*Pi
i

GC-
CL

i

r-OAVEL ANP COOBLES in
CLAT M&TRII . CALIC1-

Orl Ms vory f i rm

*IM te and i ignt

Drown and w»ito SILTT
E (Hard)

tan t i lt« c lay

Boring cor-o tared - 1/16/62

LOG OF BORING

A - e • c
A FIELD MOISTURE EIPRESSEO AS A PERCENTAGE

of THE OR' MEIGIT OF SOIL
B DRf OEMS I T T ElPRESSED IM LB5./CU. FT.
C BLOWS PER FOOT OF PENETRATION NITM A

SOU LB. HAMMER DROPPING 36* - P • PUSH
LL * UOU'O LIMIT
P' a PLASTIC ITY INOEI
U * UNCONFINEO COMPRESSIVE STRENGTH

IN LBS./SO. FT.

O DEPTH OF DISTURBED SAMPLE
0 DEPTH OF SAMPLING ATTEMPT WITH NO

RECOVERT
• DEPTH OF UNDISTURBED SAMPLE

1 DEPTH AND LENCTH OF CORING RUN

BORING LOCATIONS AND ELEVATIONS SHOWN ARE APPROXIMATE
FINAL BORING LOCATIONS AKO E L E V A T I O N S ARE BE.NG
SURVEtED AND MILL BE PRESENTED ON DRAWINGS OF THE MOOM



BORING 2
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15
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30

35

40

33*-l6 • P
LL«56% PI«3I*

• P

1 Oft- 125 • 3*
U a 3240

SI 40

•

I4%-II2*40

O

100% REC

'•

I

^

f

ij
•

1

(,»

CL

•••̂

GC
CL

Black ana crown CLAl (Moderately sof t)

Brown and tan SILTT CLAT (Firm)

Grading to include cemented lumps -
Cal icno (Vary f i rm)

Or i 1 Is »ery f ir-n
Brown ana wni ta CLAT AND GRAVEL with thin tan

limestone slabs - CALICHE

Fractures at U'

Tan CLAT wi th slab limestone (very firm)
LIMESTONE layers with firm CUU in between tne

layers

Firm c lav layers appear to be less then
3* Thick

Becoming firmer

Gray firm CLAT interbedded with hard gray
l i most on*

Boring completed - 1/13/62
Mater tsbla not measured (Erratic readings)

LOG OF BORING

Kb ••>«*•* 9CIIWCCS



BORING 3
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30* REC

10% REC.

P

1
8̂

CH

CL

Dart crown C^t (Moaoratoiy soft)

White and tan GRAVEL with soft SILTT CLAT
Sample disturbed - soils drilled firm

Or i 1 Is »erv f Irm
Core consisted of white and tan chertv

limestone in a s i l t y cla« matrli

white *nd tan chortv limestone gravel
and cobbles in silty clay matrix (firm)

Grading gray in color and firmer

Alternate layers light gray hard limestone
and firm gray clay

Boring completed - 1/15/62

LOG OF BORING



BORING 4
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•85

Cart crown CLA1 ( S t i f f )

Brown and white SILTT CLATET GPAVEL - CALICHE
("oder*tely firm)

Lost circulation at UT'

White and tan s i l t y clay streaks (less than
3*)

Boring completed - 1/16/62

BORING 5

• p ™

33%-IT • F
LL-65* PI- 37* «y

P
»- I4%-I20»)40 %

" iw In , .,, , _ ... ,, ""= ms • 1
. I

CH

"cT

6lac> CLAT (S t i f f )

White and yellow SILTT CLAT with seme gravel -
CALICHE (very firm)

very f irm below 10*
Cobbles in tan and white s i l ty clay matrix

Lost some water circulation at I4i'

Bering completed - 1/16/62

LOG OF BORINGS



BORING 6

ELEVATION: »80I.T FEET - USC & 6S DATUM
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t
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2T*-9T • P

U a 1920

20% REC

20-

25-

i
1

Becoming s t i f f

wiite and yellow SILTT CLAT - incluoos
weathered CALICHE

GRAVEL AND COBBLES in tan SILTT CLAT matrix
(very firm)

Lost water circulation at 13'

Alternate slab layers or gravel and cobbles
and tan si I t v clay

No water return below 20*

Bering completed - I/IT/62
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BORING 7

ELEVATION: +SOS.A FEET - use t GS DATUM

• p

r
19% REC.

*

-*

S
CH

CL

Bia:t CLAT ( s t i f f )
Grading to include gravel

Tan and white SILTT CLAT w i th some
patches - CALICHE (very firm)

Slabs or cobble limestone in
clav matrix - »erv firm

cemented

tan si Ity

Bering completed - I/IT/62

LOG OF BORINGS
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TEST PIT 7A

TEST PIT 7E

BORING 7 CONTROL
BUILDING

TEST
STAND

BORING 6

BORE1G LOCATIONS AND EL_VATIONS SHOWN
ARE APPROXIMATE. FINAL BORDJO LOCATIONS
AN'D EiiV«TIONS AJBi BKDIQ SURVESU) AND
WILL di, PRESENTED OK DRAWINGS OF THE
RALffl K. PARSONS COMPANY.

DRAWIK3 TITLED "PROPOSED LOCATION
PLAN" MAIS BT flOCKETDWE, McORE_OR,
TEXAS} DRAWING NO. 61XB-090, DATED
H-30-61.

PLOT PLAN
AREA "L"

SCALE: I" * 100'

BORING LOCATION MAP FOR BORINGS 6 AND 7



APPENDIX B

GROUNDWATER BACKGROUND DATA



•Drilten' Log* of S«l*ctad Wells In McLannan County—Continuwl

THICKNESS D6PTH
(FEET) (FEET)

Owner: North American Rockwell Corp.. Rockatdyne Dhr.
Driller: Layna Te»B* Co.

THICKNESS DEPTH
(FEET) (FEET)

Well ST-40-37-8O3

Owner: North American Rockwell Corp., Roeketdyna Oh*.
Driller: Layna Texas Co.

Bleckdlrt

Hard, whit* lime

Blue-whrta lime

OfBV "m* and etiala

Utfit grsv Hm«

Hard, white lima

Hard, gray lima

Oray lima and ahala

Hard, gray lima

Wnrtalrm*

Gray lima and ahate

Blua Btiala and lima

Hard, gray lima and *hala

Sandy lima and (hale

Hard, gray lima and ehala

White BhalB and gray lima

Oray, asndy lima

Dark gray ehale and lima

Oray lima and ahate

Oray. sandy lima

Oray. sandy lima and ahale

Soft attala and lima

Oray, eandv lima

Oray, sandy lima and ahale

Oray stiala and lima

Oray. sandy lima

Hard, gray lima and ahala

Oraan anala and lima

Oray, sandy lima and
green shale

First Trinity ssnd

Trinity sand and blue ehela

Sandy, blue shale

Oray. sandy lima and shale

1

22

12

' 77

38

IS

32

IB

3O

12

33

101

B1

28

38

28

24

23

IB

37

1

23

38

112

180

168

MO

318

248

287

301

442

47O

BOB

833

BB7

880

888

832

7OO

748

80

40

10

IB

IB

11

68**

13

28

2

010

1*08

1.010

1*48

Black dm

Lima shale* and elay

Oray lima

Gray lima and (hale

Hard, gray lima

White Mm*

Hard, gray lime

Oray lima and shale

Gray ahala

Gray lima end Shale

Light lima and ahala

Dark lima and ahala

Blua shale

Uma and f llntrock

Hard, blue lima

Gray lima and ahala

Gray, sandy lima

Gray lima and ahala

Gray, sandy Ibne and ahale

Gray lime end shale

Dark lima and ahale

Oray lima and shale

Hard, gray lima

Gray, sandy lima and shale

Hard, gray lima

Dark lima and shale

Trinity sand

Sand and break* of shale

Went out of sand at 1,010 ft
marking 48 ft of sand

Dark shale end lima

•lad ahala

Gray lime and shale

Hard, gray lima

Hard, dark lima

4

21

18

24

88

28

23

22

20

3O

22

30

33

B

33

107

26

90

OB

13B

76

17

23

18

28

7

30

21

47

B

18

10

101

4

28

43

67

122

180

173

108

218

248

267

207

330

33B

478

BO1

600

668

800

87B

802

01B

030

BBS

082

002

1*13

1*80

1*88

1*81

1,100

1,201



THICKNESS DEPTH
(FEET) (FEET)

Wall ST-40-37-804

Owner: North American Rockwell Corp., Rocketdyne Olv.
Driller: Layne Texas Co.

Black soil . 3 3

Yellow clay 4 1

Hard lima 23 30

Hard lime (gray) and ahala 07 127

Hard limestone B 132

Edwerd* lima 6 138

White lima 12 ISO

Herd, grey lime end ehela BB 208

Gray shale B 210

Dark lima and ahala 80 200

Blua shale end lima IB SOB

Lime and flint rock 10 Si's

Dark ahala B 320

Umeend shale 46 368

Gray ehale and lima 10 378

Sandy lime and shale 10 388

Umaand ahala S3 438

Gray (hale end lima 32 470

Gray, tandy lima and
ehale break* 83 833

Dark lima and ahala 7 MO

Ughtllmaendehale IB BBS

Dark ahale and lima 10 868

Sandy lima and ehate 138 700

Dark «hala and lima B 708

Gray ahala and lima 28 730

Gray, asndy lima and
blue shale 0O 820

Soft, light, ssndy shale 18 83B

Dark lime end ehato 10 848

Hard, gray lime and ahala 31 876

Hard, gray lime 14 800

Gray, sandy lime and shsl* 30 920

Dark lime end ahala 37 087

Trinity sand (good) 100 1*87

Dark ehale end lima 6 1*82



•DrUlan' Log* of Salactad Walls in McLannan County-Continuad

THICKNESS DEPTH
(FEET) (FEET)

WeB ST-4O-37-801

Owner: North American Rockwell Corp., Rocketdyna Ok>.
Driller: Layne Texa* Co.

Rock and white lime

Lime, shell, and clay

Blue-gray lime

Gray lima and ahala

Dark and white lima

Hard, white lima

Dark white lima

Hard, grey lime

Gray lime end shale

7

13

12

88

B

17

6

30

23

7

2O

32

120

128

142

148

187

210

Hard, gray lima

White lime and ahala

Dark grey ahala

Blue eheta and t
of lima

Hard, gray lima

Blue shale and lime

Herd, gray lima

Blue ehala and I

Herd lime end eheit*

Gray, sandy lima

White shale and g

Blue ehale and lima

Gray, aandv lima

Dark gray ehala a

Gray lima and ehale

Light gray, *

Broken sand

Gray, sandy lima

SO fit flflMI IMAO

Light, sandy lima
shall

Hard, candy lima

Hard lima end ahala

Oray. sandy lima

Oray ahala aad lima

Grey, sandy ehele

Hard, gray lima

Grey shale and lima

Hard gray lima

Oraan ahala

First Trinity wi

Sandy ehala

Orav, aandy lima

Flna, sandy lima

Oray lima

Dark, sandy lima

THICKNESS
(FEET)

Wall ST-40-37-801 -Continued

38

-i*** 0

and lima 28

iraaka
38

14

Ime 0

27

Ime shall* 22

hell* 47

* 28

gray lima 38

Ime 7

* 81

and lima 8

hatfca* 1*1••alM <J9

lyllma 33

16

* 40

18

it * soft
34

•a 48

hale 14

w 18

lima 80

MO 11

6

lima 10

20

B

itar land 61

28

• 18

• 13

11

• M

i and lima 77

DEPTH
(FEET)

248

• 287

288

321

338

344

371

303

440

488

803

BIO

881

880

638

661

700

718

782

812

830

010

021

027

046

. 088

071

1*22

1*47

1*68

1*78

1*80

1.113

1.100 .
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/ Alien & nosnaii
a joint venture for professional services
5720 Summer Trees Dr. Suite 8 Memphis, TN 38134
(901) 383-9115 Fax (901) 383-1743

November 26, 1991

Commanding Officer, Southern Division
Naval Facilities Engineering Command
Attn: C. Black, Code 18224
2155 Eagle Drive
P.O. Box 10068
Charleston, South Carolina, 29411-0068

Re: NWIRP-McGregor Draft RFI Preliminary Report

Dear Mr. Black,

EnSafe/ Allen & Hoshall is pleased to submit two copies of the enclosed Draft RCRA Facility
Investigation Preliminary Report for the Naval Weapons Industrial Reserve Plant at
McGregor, Texas. This report summarizes the activity history and discloses the current
condition of each RFI unit. We look forward to starting the workplan portion of this project
and appreciate your assistance and input. If you have any questions, please contact me at
(901) 372-7962.

Sincerely,

Bennett
Task Order Manager
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1.0 INTRODUCTION

1.1 Objectives

This report for the Naval Weapons Industrial Reserve Plant (NWIRP) at McGregor, Texas, was

prepared by EnSafe/Allen & Hoshall under the direction of the Naval Facilities Engineering

Command, Southern Division and references contract No. N62467-89-D-0318 dated December

21, 1990. This report summarizes the existing data for the site and describes the current

conditions and investigative plans for the RCRA Facility Investigation (RFI) Units identified

during the RCRA facility assessment.

The objectives of the current investigation are to: (1) characterize the facility setting, (2) define

the source, degree, extent, and potential migration of hazardous materials, and (3) identify actual

or potential receptors. The investigation must be of sufficient scope and contain adequate detail

to support the design of necessary corrective measures.

1.2 Scope

This document was developed following the guidance of USEPA's Interim Final RFI Guidance

Document. This report is based on information contained in the following documents:

• Initial Assessment Study for NWIRP, McGregor, Texas, prepared by Envirodyne

Engineers.

• RCRA Facility Assessment, prepared by the Texas Water Commission.

• Phase I Closure Plan for Area G, prepared by ERM-Southwest.

• Groundwater Water Assessment and Waste Reclassification and Closure for Area F

prepared by Shannon & Wilson.
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A detailed description of the facility background information is presented in Section 2.0. Section

3.0 includes pertinent site features such as topography, hydrology, geology, and potential

migration pathways. Section 4.0 describes all of the RFI units to be investigated with their

current condition, historical background, and disposition of hazardous constituents.

Previous reports and other documents referenced in this report are clearly identified in the

reference list found in Section 6.0.
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2.0 BACKGROUND INFORMATION

2.1 Location

The Naval Weapons Industrial Reserve Plant is a government-owned facility operated by

Hercules, Inc. The plant is situated on an irregularly shaped tract of land lying mostly in

McLennon County, with a small portion of the western parcel in Coryell County, Texas. The

site is located approximately 20 miles southwest of Waco, as shown in Figure 2-1. The town

of McGregor (pop. 4500) adjoins the facility at the northeast corner. The plant is bordered by

the St. Louis and Southwestern Railroad on the north and the Gulf, Colorado and Santa Fe to

the east. The main entrance is located on Johnson Drive off U.S. 84. State Highway 317 runs

along the eastern edge of the property and Farm to Market (FM) 2671 runs along a major

portion of the southern boundary.

This portion of Texas resides in the Nonglaciated Central region of the country and is typically

underlain by near-horizontal to gently dipping consolidated sedimentary rocks, including

sandstones, carbonates, shales, and conglomerates that range from Paleozoic to Tertiary in age.

The site presently encompasses approximately 9,700 acres of flatland. The tract extends

approximately 7 miles east and west and 3 miles north and south. The layout of the various

administrative, storage, manufacturing and burning areas is depicted in Figure 2-2. The

facilities include more than 150 buildings containing 846,000 square feet of usable floor space,

26 miles of railroad, and approximately 60 miles of improved roads connecting the various

activities onsite. Plant utilities include a central water plant served by two onsite wells with

another well being drilled at the time of this report. All three plant wells have a total depth in

the 1000 to 1100 foot range which places the wells in the Hensel regional aquifer. Additional

plant utilities include a water storage reservoir, numerous non-operational industrial process

facilities, and miscellaneous structures including a sewage treatment plant now
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operated by the city of McGregor. Electric power is provided by Texas Power and Light

Company and natural gas is supplied by the Lone Star Company.

2.2 Historical Use of Facility

In 1942, the U.S. Army Ordnance Corps acquired approximately 18,000 acres of land at

McGregor, Texas. The Army established the Bluebonnet Ordnance Plant at this site (which is

now NWIRP) and operated the facility as an aircraft bomb loading plant, employing 6,500

workers. On February 11, 1942, authorization was given for the construction of four Group 3

bomb load lines and 10 ammonium nitrate crystallizing units. Later that spring, the proposed

capacity of the plant was reduced to three load lines and six crystallizing units. An expansion

program started in October 1944 added a fourth load line, which is now designated as Area M.

This government-owned contractor-operated facility was first run by the National Gypsum

Company of Buffalo, New York. Operations began on bomb load lines 1,2, and 3 on October

16, November 27, and December 18, 1942, respectively. The ammonium nitrate plant started

production on December 7, 1942.

The nitrate plant closed in June of 1943 and operations of bomb load lines 2 and 3 were

suspended in the latter part of 1943. Use of the ammonium nitrate crystallizing facility for

graining fertilizer grade nitrate began in October 1943. The production of boosters was canceled

in February of 1944.

On August 15, 1945, instructions were issued by the Commanding Officer to cease production,

and immediate action was taken to put post V-J Day plans into effect. Decontamination of

production lines was completed by November 30, 1945. No decontamination work was carried

out in the high explosive or finished ammunition areas because these areas were being used for
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storage of approximately 40 million pounds of explosives. Buildings which could not be

adequately decontaminated were marked for destruction.

Immediately following peace negotiations on April 16, 1946, the Bluebonnet Ordnance Plant was

transferred from the War Department to the War Assets Administration. Shortly after the war,

portions of the land were sold to a number of private concerns. In addition, a portion of the

plant was conveyed to Texas A&M University for educational and research purposes. All of

the parcels sold contained 20-year recapture provisions to be executed if re-establishment were

required.

In 1952, the Air Force acquired approximately 11,450 acres, the major portion of the site,.

renaming it Air Force Plant No. 66. The plant was reactivated for the development and

production of jet assistance take-off boosters (JATO's) with Phillips Petroleum Company as the

operating contractor.

Production activities did not get underway until early 1955. JATO motors were loaded with

ammonium nitrate propellant containing a small percentage of ammonium dichromate. The

facility was operated for the Air Force by Phillips until 1958 when North American Aviation

joined Phillips in a partnership to form Astrodyne, Inc. The facility subsequently began

manufacturing high performance propellants.

North American Aviation bought Phillip's share of the partnership in 1959 and the plant became

the Solid Rocket Division of Rocketdyne. Under Rocketdyne, the plant was modified to handle

a wide variety of solid propulsion systems, exploratory, advanced and engineering development

programs, as well as the production programs.
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In October 1964, the Air Force asked if the Navy would agree to accept the plant cognizance

since the work load was preponderantly Navy. On November 17, 1964 the Department of the

Navy agreed to accept the facility. Following the necessary approvals and congressional

concurrences, the transfer was made to the Navy on May 1, 1966. The land (approximately

11,450 acres), improvements, machinery and equipment belonging to Air Force Plant No. 66

became known as the Naval Industrial Ordnance Plant under the cognizance of the Naval

Ordnance Systems Command.

Rocketdyne continued as the operator until January 1978, when Hercules, Inc. assumed the

operating responsibilities for the facility. Hercules presently produces a number of solid

propellant rocket motors including the Shrike, Sparrow, Phoenix, Sidewinder, and MK 25 JATO

for the Navy. Rocket motor production is conducted in Areas F and M.

2.3 Surrounding Land Use

NWIRP is situated in primarily an agricultural area. Land bordering the east side of the site is

zoned as residential property; the south boundary, classified as commercial, has light

manufacturing operations and a university research center; and the remainder, as open farming

and grazing land, is only sparsely populated.

Since the early 1970s, approximately 1,700 acres have been disposed of. On March 27, 1972,

70.44 acres were assigned to the Department of Health, Education and Welfare for conveyance

to the McGregor Independent School District for educational use. The sewage treatment plant

structure and approximately 33 acres surrounding the facility were released to the city of .

McGregor on June 6, 1972. This property was released on the condition that the city would

continue to serve NWIRP-McGregor at a non-discriminatory rate. In April 1974, seven parcels

of land (about 1,600 acres) located around the perimeter of the site were disposed of.
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Presently, NWIRP contains about 9,750 acres. The major portion of the non-operating areas,

land outside designated areas, is leased for agricultural use (approximately 8,000 acres). The

lessees of the agricultural land use the property for cattle grazing and production of grain crops.
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3.0 HYDROGEOGRAPHIC FEATURES

3.1 Topography

The NWIRP-McGregor site is situated in the Cretaceous Prairie region of north central Texas.

The Cretaceous Prairie is further divided into two great physiographic prairies: the Blackland

Prairie and the Grand Prairie. The major difference between the two prairies is that the Grand

Prairie developed over firm resistant milestone, and the Blackland Prairie has developed over

much less resistent clays and shales.

NWIRP-McGregor is located in the easternmost portion of the Grand Prairie, with the Blackland

Prairie located to the south and east. In general, the surface of the Grand Prairie is composed

of gently sloping, almost level dip plains, broken only by the drainage ways. The Grand Prairie

is a hard-rock prairie underlain mainly by limestone of the Washita Group, and the area is also

referred to as the Washita Prairie. The Grand Prairie is characterized by shallow calcareous

soils.

The surface features, or landscape, of the NWIRP-McGregor site roughly parallels the

underlying bedrock. The topography of the site is gentry undulating with slopes ranging from

nearly level to 5 percent. Drainage for the site is provided by tributaries of Harris Creek,

Station Creek, and the South Bosque River. All of the streams within the site's boundary are

intermittent. A more detailed description of the surface water characteristics of the site is

included in the hydrology section.

3.2 Geology

The geologic formations underlying the whole of central Texas are of Cretaceous age. All of

central Texas was covered by an advance of the sea during Cretaceous time, resulting in the

present sequence of geologic units. Table 3-1 shows the geologic units which occur in central

10
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Texas. These Cretaceous age rocks have been divided into two series: Gulfian and

Comanchean, with the Gulfian being the younger. Within the boundaries of NWIRP-McGregor,

the Gulfian series is not present, but it does occur southeast of the site. This absence is the

result of a regression of the sea during the late Cretaceous time which shifted the sea east of

NWIRP-McGregor. A geologic section of the area is shown in Figure 3-1.

The geologic units within the boundary of NWIRP-McGregor all belong to the Comanchean

series due to the absence of the Gulfian series. The Comanchean series is further divided into

three groups from the oldest to the youngest: the Trinity group, the Fredricksburg Group, and

the Washita Group. Only the Washita Group crops out in the vicinity of NWIRP-McGregor.

Within the Washita Group (see Table 3-1), only the Georgetown formation crops out within the

boundaries of the NWIRP-McGregor site. The Buda formation is not present in the vicinity of

the site, and the Del Rio formation crops out just southeast of the site.

The Georgetown formation is divided into seven units from the oldest to the youngest: Kiamichi,

Duck Creek, Fort Worth, Denton, Weno, Pawpaw, and the Main Street. The two oldest units,

Kiamichi and Duck Creek, do not crop out in the area of the site. The other units of the

Georgetown formation do crop out within the boundary of the site.

Figure 3-2 shows the geologic outcrop pattern at the NWIRP-McGregor site. Brief descriptions

of each of the outcropping units follow.
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3.2.1 Main Street Limestone

The Main Street Limestone consists of medium hard, resistent, white, fine to medium

crystalline, nodular limestone (Bassett, 1969). The lower limit of the Main Street is marked by

the marly, less resistent beds of the Pawpaw member. Within the McGregor Quadrangle the

Main Street is about 35 feet thick (Bassett, 1969). The Main Street is an impermeable unit

(Bishop, 1977).

Outcrops of the Main Street occur throughout the vast majority of NWIRP-McGregor. Areas

of concern in which it outcrops are Area F, Area G, Area M, and Area S.

3.2.2 Pawpaw Shale

The Pawpaw Shale bed is 7 feet thick in the McGregor Quadrangle (Bassett, 1969). The

Pawpaw unit weathers into three distinct zones. The top and bottom 2 feet contain marly

limestone that is easily weathered, while the middle 3 feet weather less quickly and remain as

a resistent ledge. The Pawpaw crops out in isolated areas throughout the McGregor site. The

only operational areas with outcrops of the Pawpaw are parts of Area M and Area R.

3.2.3 Weno Limestone

The Weno Limestone in the McGregor Quadrangle is approximately 36 feet thick (Bassett,

1969). The upper 17 feet consist of nodular, bedded limestone with alternating thin marl beds.

The lower 19 feet have several unconsolidated marl beds. The base of the Weno is a very

resistent limestone ledge known as the Ocee ledge and is easily differentiated from the

underlying Denton formation. The Weno is the second most frequently occurring outcrop at the

NWIRP-McGregor site. It crops out near Area M and Area R.
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3.2.4 Denton Marl

The Denton Marl is approximately 6 feet thick in the McGregor Quadrangle (Bassett, 1969).

It is composed of dark gray soft marl which has several discontinuous thin limestone ledges near

the center. The Denton crops out in one isolated area southeast of Area M.

3.2.5 Fort Worth Limestone

The Fort Worth Limestone is 22 feet thick in the McGregor Quadrangle (Bassett, 1969). It

consists of fairly uniform, nodular limestone with interbedded thin shale layers. The Fort Worth

crops out in only one small area just southeast of Area M.

Upon weathering, all of the outcropping units of the Georgetown formation become

impermeable, exclusive of the Main Street member which is already hard and impermeable

(Bishop, 1977). This impermeability is a result of the clays in these units which are released

during weathering. The clays form an effective seal to downward percolation of water.

The deeper geologic formations underlying NWIRP-McGregor belong to the Fredricksburg and

Trinity Groups of the Comanchean series. The Fredricksburg Group is characterized by

limestones and shales with some intermixing of siltstones, clay, and sand. The upper member

of the Fredricksburg Group is the Edwards Limestone formation, and it occurs just beneath the

Washita Group. The Edwards has a high permeability because of its high porosity (Bishop,

1977). The Edwards unit can provide water in pumpable quantities.

The deeper lying Trinity Group is characterized by limestones and shales. The Trinity Group

also has deposits of sand which serve as regional aquifers, providing much of the water for

central Texas.
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In the vicinity of the NWIRP-McGregor site, the depth to the underlying bedrock is very

shallow. The soil is seldom more than 5 or 6 feet thick, and is often much less. The geologic

formations underlying the site are relatively flat. These beds have a strike of north 6° east

(Bassett, 1969).

3.3 Soil Characteristics

The soils of the Grand Prairie, in which the NWIRP-McGregor site is located, are residual soils

which have developed from the underlying limestones which are intermixed with marl. This is

in contrast to soils of the nearby Blackland Prairie which have developed from shales and clays.

The soils of NWIRP-McGregor are characterized by a mixture of deep and shallow clays on

limestone. The dominant soils are reddish-brown to black crumbly clays of the Denton, San

Saba, Tarrant, and Crawford series. These soils can be classified as vertisols, which expand and

contract in relation to the moisture available in the soil. When wet, the clay

content of these soils provides a fairly impermeable barrier to downward leaching. However,

when these soils dry out, they develop vertical cracks which may extend to the shallow

underlying bedrock. Figure 3-3 represents a soils map of the NWIRP-McGregor site.

Portions of the site are covered with alluvial soils, most of which are composed of loose, light

brown calcareous fine sand. There are some low, flat areas where dry loam or clay prevails.

Brief descriptions of the soil series represented follow.
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3.3.1 Denton Series

The Denton series consists of dark-brown to dark grayish-brown, mostly calcareous, very

crumbly soils underlain by limestones at various depths. These are the most extensive soils of

the Grand Prairie. These soils are typically from 18 to about 40 inches deep over limestone.

The soils are well drained and have medium to rapid surface runoff. They are moderately

susceptible to erosion. The permeability of the Denton soils ranges from 0.06 to 0.20 inches

per hour, which is classified as slow. The clay content ranges from 35 to 55 percent. The

shrink-swell potential of the Denton soils is high, which means these soils can have a volume

change of more than 6 percent.

3.3.2 Crawford Series

The Crawford series is made up of dark-brown to reddish-brown noncalcareous clays. These

clays are similar to the Denton soils in many respects, but are finer textured, somewhat less

grayish, and usually more reddish in the subsoil. The soils are well drained with slow to

medium runoff, and are slightly susceptible to erosion. Permeability of these soils is less than

0.06 inches per hour, which is classified as very slow. However, when dry and cracked the

permeability is rapid. The clay content ranges from 40 to 60 percent in the Crawford soils. The

shrink-swell potential for these soils is rated as very high, meaning a volume change of more

than 9 percent is possible.

3.3.3 San Saba Series

The San Saba series consists of very dark-gray to black crumbly clays underlain by limestone.

These soils are the darkest of those on the Grand Prairie. The soils are moderately well drained

with slow to medium runoff, and these soils are not very susceptible to erosion. Permeability

is less than 0.06 inches per hour in the soils, which is classified as very slow. However, when

dry and cracked the permeability is rapid. The clay content ranges from 45 to 65 percent. The
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shrink-swell potential of the San Saba soils is very high, meaning a volume change of more than

9 percent is possible as moisture conditions permit.

3.3.4 Tarrant Series

The Tarrant series is comprised of dark-colored, very shallow soils on limestone bedrock. This

series is the very shallow associate of the Denton series and occurs extensively throughout the

Grand Prairie. Runoff on the soils is medium to rapid, and internal drainage is medium. These

soils are slightly susceptible to erosion. Permeability of the Tarrant soils ranges from 0.20 to

0.60 inches per hour, which is classified as moderately slow. The clay content of these soils

ranges from 40 to 60 percent. The shrink-swell potential of the soils is low, meaning a volume

change of less than 3 percent.

3.4 Surface Hydrology

Surface water at the NWIRP-McGregor site is provided by tributaries of Station Creek, Harris

Creek, and the South Bosque River. The site can be divided into three watersheds which

correspond to these streams. Figure 3-4 shows the watersheds within the boundaries of the

NWIRP-McGregor site, and indicates the direction of surface water flow. On a regional basis,

the entire NWIRP-McGregor site lies within the Brazos River Basin. All of the streams within

the boundaries of the site are intermittent in nature, and are subject to drying up during periods

of drought. Many of the tributaries flow only during periods of rain. Surface waters within the

boundaries of the site, and in surrounding areas, are used solely for agricultural purposes,

mainly as water for livestock. All water used for human and industrial purposes comes from

groundwater. The surface water is hard, which is a result of the limestone bedrock.

Descriptions of the three watersheds which occur at the site follow.
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3.4.1 Station Creek Watershed

The Station Creek Watershed is located in the western most portion of the NWIRP-McGregor

site, and encompasses roughly one-fifth of the land area. This portion of the site drains

southward into Station Creek, which contrasts to the rest of the site which drains

eastward. Drainage from Station Creek flows into the Leon River Watershed, which in turn

flows into the Little River Watershed, which empties into the Brazos River. Surface

drainage from Area M enters Station Creek.

3.4.2 Harris Creek Watershed

The Harris Creek Watershed occupies roughly the northern portions of the NWIRP-McGregor

site. The northern portion of the site drains northeastward into Harris Creek. Drainage into

Harris Creek flows into the South Bosque Watershed, which empties into the Brazos River.

3.4.3 South Bosque Watershed

The South Bosque Watershed occupies the southern portion of the NWIRP-McGregor site. The

southern portion of the site drains southeastward into the South Bosque River which subsequently

empties into the Brazos River.

The area surrounding RFI unit No. 1, and the city of McGregor's sewage disposal plant drain

into the South Bosque Watershed. It must be noted that RFI unit No. 1 is reportedly lined and

bermed with impermeable clay.

3.5 Hydrogeology

Groundwater is the source for all potable and process water used at NWIRP-McGregor and in

the areas surrounding the site. Regionally, much of central Texas relies on groundwater for all

or a substantial portion of their drinking and industrial water.
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SEQUENCE AND CLASSIFICATION OF

CENTRAL TEXAS GEOLOGIC FORMATIONS
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Description

Sand, silt, and
gravel

Calcareous marls, sandy marls,
lenses of calcareous sandstone,
and chalky limestone.

Marly limestone and limy shale
with some bentonite seams.

Shale with lime-
stone flags.

Shale with limestone flags
and bentonite seams.

Non-calcareous shale with
injected sandstone dikes in
northern part of
McLennan County.

Hard to chalky
fossiliferous limestone.

Fossiliferous clay with
occasional limestone beds
and sandy streaks.

Nodular limestones and
marly shales.

Limestone, rudistid red
material, and calcareous
siltstone.

Nodular limestones and
fossiliferous clay.

Shale with some limestone
and sand stringers.

Sands with some
shales interbedded

Alternating limestones and
shales with some anhydrite.

Fine to coarse sands
with green shaks.

Limestone and
shales.

Shale with some
limestone and sand.

Limestone and
shale.

Fine to coarse sand
with some conglomerate
and varicolored shale.

Sands and
shales (?).

Shales and
meumorphics.

Aquifer
properties

Yields potable water in some
areas at shallow depth.

Yields some potable water from
Wolfe City member in eastern
part of county at shallow depth.

Not known to yield water
in McLennan County.

Yields no water in
McLennan County.

Yields small amounts of water for
domestic use in western part
of McLennan County.

Reported to yield some potable
water in northeastern
McLennan County.

Yields no water
in McLennan County.

Yields no water
in McLennan County.

Not known to yield water
in McLennan County.

Yields some potable water in
northwestern McLennan County.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Yields potable water in north-
western McLennan County.

Yields some water in
McLennan County.
Principal aquifer in western Mc-
Lennan County. Yields large sup-
plies for municipal, industrial,
and domestic purposes.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

Principal aquifer in eastern Mc-
Lennan County. Yields large sup-
plies for municipal and industrial
purposes. Water in sands in upper
part of formation in southeastern
part of county may be highly
mineralised.

Yields no water in
McLennan County.

Yields no water in
McLennan County.

(Rupp 1976)
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Groundwater in central Texas is obtained from two main aquifers. These aquifers are located

within the Trinity division and are known as the Hensel aquifer and the Hosston aquifer. These

aquifers are commonly referred to as the Upper Trinity Sand and Lower Trinity Saru[

respectively. These two aquifers are composed of fine-to-coarse sand, and are separated by beds,

of limestone and shale.

The water in these two aquifers moves generally from the northwest to the southeast. The rate

of groundwater movement in both aquifers varies from about 10 to 40 feet per year. The

hydraulic gradient of these two aquifers is between 10 and 25 feet per mile. The average

transmissibility values are about 7,500 gpd/ft within the Hosston, and 2,000 gpd/ft in the

Hensel. Permeability values for these two aquifers average 60 gpd/sq. ft. and porosity averages

20 to 35 percent (Thornhill, 1980).

The Hensel aquifer is the only available source of groundwater in sufficient quantities for

NWIRP-McGregor. NWIRP-McGregor is unlike the surrounding areas of central Texas which

also have access to the Hosston aquifer. The absence of the Hosston aquifer results from the

fact that NWIRP-McGregor is situated on top of a geomorphological structure called the

McGregor High. The McGregor High is an erosional high where non-deposition occurred

during early Cretaceous time. The high was probably a Paleozoic limestone ridge which existed

as an island during early Cretaceous time. As a result of this high, there is a marked decrease

in the thickness of the Hosston aquifer under the NWIRP-McGregor site. This high also serves

to restrict the movement of groundwater through this area in the Hosston aquifer.

NWIRP-McGregor obtains its water from two wells which are drilled into the Hensel aquifer,

a third was being drilled at the time of this report. See Figure 3-5, Well Gathering Piping -

Area Plan.
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Water usage averages 260,000 gallons per day at NWIRP-McGregor (Mantech, 1976). This

high usage, coupled with the fact that there is almost no recharge into the aquifer, has led to

drastic lowering of the water level. The areas of recharge for the Hensel occur about 80 miles

to the west of the site in Hood and Erath counties. Assuming the groundwater moves at the

fastest rate of 40 feet per year, it would take more than 10,000 years for recharge to reach the

NWIRP-McGregor site. The nearest discharge area occurs in Travis County, approximately 75

miles to the southeast.

In addition to the deep wells of the Hensel aquifer, which supply all the potable and industrial

water for the site and surrounding areas, there are numerous shallow wells. Figure 3-6 shows

the approximate locations of some of these shallow wells, as well as the location of the deep

Hensel aquifer wells.

The fact that these shallow wells exist indicates that there is a high water table in the area.

Many of these shallow wells yield water only seasonally, but others yield water continually.

Movement of this upper groundwater would approximately follow the contours of the surface.

Most of these hand-dug shallow wells are located in the vicinity of streams. Water from the

wells located near the streams is presently used solely for agricultural purposes, either for crops

or livestock. The agricultural use is due mainly to the unreliability of the shallower groundwater

and the general poor quality of the water.

Much of this shallow groundwater may occur as a lens in the upper few feet of bedrock. The

upper few feet of bedrock, mainly limestone, is likely to be more fractured and creviced than

deeper bedrock. These fractures and crevices would allow water to permeate into this upper few

feet of limestone.
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Most of the geologic units underlying the site, with the exception of the Hensel and Hosston,

do not yield water. One other exception to this is the Edwards formation which is a permeable

limestone and does yield water in places. The Edwards formation occurs at a depth of

approximately 130 feet below NWIRP-McGregor.

3.6 Migration Potential

3.6.1 Surface Water

Contamination of the surface water at NWIRP-McGregor is a possibility. However, the

likelihood of contamination is minimized by the intermittent nature of the site's streams. The

rate of flow from the site is extremely variable. Much of the surface discharge into the site's

streams percolates into the stream bed or evaporates before it leaves the boundaries of the site.

Migration of surface contamination, while possible, is probably extremely slow.

Surface water contamination from the streams in the Harris and South Bosque watersheds would

migrate to the east, ultimately ending up in Lake Waco which flows into the Brazos River.

Surface water contamination from the Station Creek watershed migrates to the south into the

Leon River, which flows into the Little River. The Little River empties into the Brazos River

about 50 miles southeast of the site.

3.6.2 Shallow Groundwater

The shallow groundwater, which is indicated by the high water table, could very easily become

contaminated. The water occurs less than 20 feet beneath the surface of the site. This shallow

depth, coupled with the vertisol soils of the site make contamination of the shallow groundwater

a real possibility. These vertisol soils are subject to developing vertical cracks when they dry,

and these cracks provide an avenue for contamination migration into the shallow groundwater.

Seepage through the thin soils is also possible. The flow of this shallow groundwater would

closely approximate that of the surface topography.
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3.6.3 Regional Aquifer

Contamination of the Hensel regional aquifer is extremely unlikely due to its depth beneath the

site and the impermeability of much of the overlying bedrock. Potential contamination would

have to travel vertically about 1000 feet, through impermeable milestone and shale, in order to

reach the Hensel regional aquifer.

3.6.4 On Site Migration

The possibility of onsite migration from offsite sources is extremely unlikely. Surface water or

shallow groundwater contamination onto the site would have to come from areas west and

northwest of the site (see Figure 3-4 for surface drainage characteristics). The small town of

Ogelsby, which is located in this area, presents no contamination threat to the NWIRP-

McGregor site. The other areas which have surface or shallow groundwater migration onsite

are all agricultural. These agricultural areas only present problems in the terms of low

concentration fertilizers, pesticides, and herbicides.
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4.0 NATURE AND EXTENT OF CONTAMINATION

There are six RFI units identified in the RCRA Facility Assessment and two additional RFI

Units have been identified as needing further investigation. A list of the eight RFI units is

presented in Table 4-1 and the location of each unit is illustrated in Figure 4-1. Site history and

waste characteristics for each RFI unit have been adequately described in many of the reports

preceding the RCRA Facility Investigation (see Section 6.0 References). The following sections

summarize the historical waste characteristics and describe the present

condition of each RFI unit.

4.1 RFI Unit No. 1, Area S - Explosives Classification and Disposal

Area S has been used since 1942 as the official burning ground for material generated by the

plant that doesn't meet specifications. Materials reportedly burned in this area include:

1. Toluene

2. 1,1,1, Trichloroethane

3. Chlorinated benzene

4. Ammonium perchlorate based explosives, approx. 80 percent AP

5. Ammonium nitrate based explosives

6. Solvents contaminated with explosives during manufacturing and clean-up operations

7. Contaminated paper and rags used during clean up operations

A diagram of Area S is shown in Figure 4-2. The area is located in the southeast corner of the

site. It is described as a 4,800 foot diameter circle (approximately 415 acres) with a four-strand

barbed wire fence around the perimeter. The bum operations take place in the center of a clay

lined, bermed area that is reportedly designed to contain a 100 year rainfall event without

surface runoff.
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TABLE 4-1
LIST OF RFI UNITS

RFI UNIT No,

1

2

3

4

5

6

7

8

AKmtOCAtlOH

AREA-S

AREA-M

AREA-F

AREA-R

AREA-M

AREA-G

AREA-M

AREA-F

130NITNAM1

EXPLOSIVES CLASSIFICATION
AND DISPOSAL

X-RAY EFFLUENT
RECEIVING DITCH

WEST SETTLING PONDS

ACID CONTAMINATION SITE

EVAPORATION PONDS

PESTICIDE DUMP

CONVERSION COATING
TREATMENT TANK

DIESEL CONTAMINATION SITE
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The berms are designed to prevent horizontal migration of burn residue. Conversely, the clay,

liner is designed to prevent vertical migration of contaminates downward into the underlying

soils and groundwater.

The Texas Air Control Board granted NWIRP-McGregor written permission to bum the waste

propellants and explosive contaminated materials in the early 1970s. The Texas Water

Commission has reported that the area is currently operating under interim status and would be

appropriately permitted under 40 CFR Part 264.600 (Subpart X) as a miscellaneous unit.

Surface runoff within the benned area migrates to the southeast corner where it pools and

evaporates. Discounting a breach of the berm or a rainfall event exceeding the maximum

capacity of the benned area, the risk of contamination migrating laterally from Area S appears

to be remote.

At the time of the most recent site visit, the burn pads were littered with the charred remains

of several prior burning events. Hercules personnel stated that these remains would be removed

and disposed of before the start of field work.

Characterization of this unit will involve a sampling plan designed to determine the types and

concentrations of waste that accumulate within the benned area as a result of burning operations.

The sampling plan will also investigate areas beneath the unit and outside its perimeter to map

the areal extent (if any) of contamination leaving the unit. Analytical parameters will be selected

to look for constituents that are known to be common by-products of combustion for the wastes

disposed of in this unit.
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4.2 RFI Unit No. 2, Area M - X-Ray Effluent Receiving Ditch

In 1963 Rocketdyne constructed building M-1288 to house x-ray equipment used for the

nondestructive testing of rocket motors. Figure 4-3 presents a site diagram for Area M.

Original equipment included a 13-MEV LINAC and a GE 1000-KV x-ray machine. Hercules

currently operates a 2-MEV ONAC and a Varain 200 x-ray machine. Because these machines

derive their energy from an electromagnetic source, no radioactive materials are present at this

site.

A silver recovery unit is operated in the building to reclaim silver from the process fluids used

in film developing. Until 1988, the effluent from the reclamation unit was discharged into an

open ditch that runs alongside building M-1228 (see Figure 4-3). The ditch drains southward

into Station Creek, which eventually ends up in the Brazos River. Discharges to the ditch were

permitted under a NPDES permit.

In January 1988, Hercules, Inc. took the old silver recovery unit out of service and replaced it

with a new recirculating system. The new system diverts part of the developing process effluent

into 55-gallon drums which are shipped offsite for reclamation or disposal. The remaining

effluent is held in a 30-gallon surge tank before being pumped through several 20-gallon

steelwool filled canisters. The steelwool canisters are designed to remove the excess silver

through an ion exchange process. When the steelwool canisters' exchange capacity has been

reached, the canisters are shipped offsite for reclamation or disposal. The effluent from the

canisters is sent to the Area M water treatment plant which involves an Imhoff settling tank and

several oxidation basins.
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SOUTHNAVFACENGCOM conducted a Preliminary Assessment (PA) at the X-Ray Effluent

Receiving Ditch in March of 1989 in response to the discovery made by Hercules, Inc. that the

soils in the ditch exceeded EP toxicity levels for silver. The goals of the PA were to identify

the source of contamination, the time which contamination occurred, and to determine if a site

investigation was required.

Hercules, Inc. sampled the sediment and surface water from within the ditch and had the

samples analyzed for silver. The analytical results revealed that EP toxicity silver levels from

the ditch sediments ranged from 0.61 mg/1 to 72.1 mg/1. The analytical results also showed the

sediments contained EP toxicity chromium levels ranging from 0.06 mg/1 to 0.09 mg/1. The

surface water silver concentration levels ranged from 0.02 mg/1 to 0.06 mg/1. The effluent from

the silver recovery unit was found to contain silver concentration levels ranging from below 0.05

mg/1 to 0.20 mg/1. Table 4-2 and Figure 4-4 provide the location and analytical results of the

samples taken by Hercules, Inc. in 1988.

Field investigation of this unit will involve characterizing the extent of contamination (if any)

within the wetted perimeter of the ditch from the point of discharge to a point sufficiently

downgradient to ensure complete characterization of the unit. The soil samples taken with a

hand auger will be analyzed for total silver concentration.
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TABLE 4-2

X-RAY EFFLUENT RECEIVING DITCH

ANALYTICAL RESULTS

LOCATION

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

SAMPLE NO.

88053-01

88053-02

88053-03

88053-04

88069-01

88069-02

88069-02

88074-01

88074-02

88038-01

88038r02

AG
EP TOX

2.21 mg/1

10.38 mg/1

14.70 mg/1

11.66 mg/1

3.70 mg/kg

2.60 mg/kg

1.90 mg/kg

0.18 mg/kg

0.21 mg/kg

.06 mg/1

0.02 mg/1

AG CR HYDROQU INONE
TOTAL EP TOX

15.30 mg/1 0.08 mg/1 NO

57.60 mg/1 0.07 mg/1 NO

72.10 mg/1 0.09 mg/1 NO

61 .80 mg/1 0.06 mg/1 NO

12.73 mg/kg

11.05 mg/kg

8.43 mg/kg

0.61 mg/kg

0.77 mg/kg

SAMPLE
TYPE

Sed Iment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Hater

Water
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4.3 RFI Unit No. 3, Area F - West Settling Ponds

Three ponds, designated as the west settling ponds, are located immediately west of Area F just

outside the boundary fence. Figure 4-5 presents a site diagram of Area F. Wastewater

generated in buildings F-611, 614, 617, and 620 was discharged to the ponds through a network

of covered concrete flumes. Waste materials typically discharged to the ponds include triamino-

trinitro-benzene (TATB), trichloro-trinitro-benzene (TCTNB), trichlorobenzene (TCB), toluene,

ammonium nitrate, and ammonium perchlorate.

An assessment to determine the past hazardous materials management for Area F was conducted

in 1981. One conclusion was that there was a potential for surfacewater and shallow

groundwater contamination from wastes discharged into the three wastewater ponds on the west

side of the area. A groundwater quality assessment was authorized by

SOUTHNAVFACENGCOM to determine the effect of the ponds and to satisfy requirements of

the Texas Department of Water Resources and the Federal Resource Conservation and Recovery

Act as managed by the EPA.

A groundwater monitoring well system was planned and installed in November 1981 to

determine if water was leaking into the underlying soils and groundwater from the west ponds.

Figure 4-6 shows the monitoring well locations and the potentiometric gradient of the Main

Street Limestone member which lies immediately under the base of the west settling ponds.

Sampling the water within the wells was accomplished on a quarterly basis for a year to

determine the extent of groundwater contamination and groundwater quality, and, to monitor

primary drinking water standards. Results of the analyses were submitted to the appropriate

regulatory agencies. The results required by 40 CFR Part 265.92 are presented in Appendix A -

TDWR Groundwater Monitoring Report, Monitoring Wells Area F - West Settling Ponds.
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Analyses of the first year's data indicated a significant possibility of groundwater contamination

down-gradient of the west ponds. Hercules, Inc. made a decision in late 1982 to submit a closure

plan for the west ponds based on the fact that RCRA regulations scheduled to take effect January

26, 1983, would require continued compliance monitoring of the ponds and possible corrective

actions. Closure efforts began in December 1982.

Closure activities included excavating the bottom waste sediments from the ponds, petitioning

EPA to delist the wastes by showing that TATB contaminated sediments below 15 percent TATB

are not reactive as described in 40 CFR Part 261.23 (a) (6) and (7). disposing of the wastes in

a newly created Class n landfill within Area S, backfilling the excavated areas with adjacent

onsite soils, and plugging the groundwater monitoring wells.

Certification of clean closure was submitted to TDWR on January 25, 1984, and no record of

further corrective measures in the west settling ponds area is available.

RFI activities planned for the west settling ponds area include: installation of a piezometer

network to re-classify the potentiometric surface and groundwater gradient currently existing in

the area, installation of upgradient and downgradient monitoring wells to investigate the current

quality of the groundwater affected by the site, and development of a sampling plan that

characterizes the extent of any contamination to the soils and groundwater within the area

affected by the site.

4.4 RFI Unit No. 4, Area R - Acid Contamination Site

The buildings in this area were constructed by the Air Force in the early 1950s for use by

Phillips Petroleum. The area was designed primarily for testing rocket motors. These tests

included static firing and various environmental tests. The environmental testing was performed
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to simulate extreme weather conditions encountered by the rocket motors while in actual use.

Figure 4-7 shows a site diagram of Area R.

Acid etching of steel motor cases was occasionally performed in the area during the 1970s. This

activity was conducted every other year and reportedly generated from 15 to 20 gallons of acid

bearing waste which was dumped out on the ground behind building R-1601. The last known

.use of an acid rinse was in 1983.

It is very unlikely that discharge events of that magnitude could adversely affect the Ph of the

predominately calcareous soils and shallow bedrock within this area. But metals and propellant

wastes put into solution by a strong acid could have been deposited in the localized dumping area

behind building R-1601.

Investigation of this unit will involve sampling the soils around the discharge area for the spent

etching waste in an effort to delineate its areal extent of migration. Analytical parameters will

include total metals and possibly the acid soluble components of spent propellant wastes.

4.5 RFI Unit No. 5, Area M - Evaporation Ponds

Since World War n, Area M was used exclusively to manufacture various types of rocket

motors. The two basic oxidizers manufactured for composite propellants were ammonium

nitrate and ammonium perchlorate. Processing capacity was 12 million pounds per year of each

type.

A site diagram of Area M shows the location of RFI unit No. 5. See Figure 4-8.
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Ammonium perchlorate processing was conducted in several buildings. Initially, oxidizer was

ground, graded, and weighed in building F-611. Propellant was mixed in building M-1229

and/or M-1230; each building contained a 300-gallon Baker Perkins mixer. These mixers are

remotely controlled from building M-1231. The small and medium sized rocket motors were

cast in building M-1217 and cured in buildings M-1219 and M-1224. Propellants were trimmed

in building M-1237, and motors were assembled in building M-1224.

The second propellant, ammonium nitrate was processed in a series of buildings similar to the

ammonium perchlorate process. Oxidizer was dried, ground, and weighed in building F-611.

The propellant was mixed, blocked, and extruded in building M-1227, which contained a mixing

and forming line designed specifically for this phase of manufacture. Five 100-gallon Baker

Perkins mixers were located in the building. A large, hot-air oven in building M-1219 was used

for nitrate propellant cure, while motors were assembled in either building M-1227 or M-1224.

Dry clean-up techniques were employed hi the process areas. The scrap material was disposed

of at the burning ground in Area S.

Limited quantities of wastewater were generated from propellant processing activities located in

buildings M-1217 and M-1227. The wastewater was discharged into two small evaporation

ponds located between the buildings. Normally, these ponds did not discharge, but overflow

from the ponds was piped to a drainage ditch which flows to the south and eventually ends up

in a tributary to Station Creek.

There is no data available to conclude that hazardous wastes have been released to these ponds.

The present operator of the plant (Hercules, Inc.) has never discharged effluents to the ponds

and has no historical record of what was discharged there in the past.
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Initial investigation activities will focus on determining whether or not hazardous materials are

present in the pond sediments as a result of past operations in buildings M-1217 and M-1227.

Sampling areas will include the maximum wetted perimeter of the ponds and possibly the outfall

area of the overflow drainage pipe. Analytical parameters will coincide with the types of

organic materials historically utilized in this area.

4.6 RFI Unit No. 6, Area G - Pesticide Dump

The pesticide dump is located in Area G and is described as an area 60 feet wide by 600 feet

long between the perimeter road and the boundary fence. Figure 4-9 is a site diagram of Area

G showing the location of the pesticide dump. This site reportedly dates back to the 1948-1952

period when Area G was operated by the Geigy Company as a pesticide formulation plant. The

chemicals used in Area G during the Geigy period of operation included DDT, toxaphene,

parathion, sulfur, aldrin-dieldrin, chlordane-heptachlor, BHC-Lindane, and endrin. This list of

chemicals was obtained from the Soils Contamination Investigation undertaken in 1979 by

SOUTHNAVFACENGCOM, and from conversations with a representative of Geigy Company's

(now CIBA-Geigy) environmental control office in Ardsley, New York, p 7.1 *' ^ -..?•-'
f 9 ̂  ''

The pesticide dump is located within the Harris Creek watershed. Surface drainage flows in a

general northeastward direction from the pesticide dump site. The actual surface drainage at the

site is poorly defined. The perimeter road is slightly raised, but runoff from the site probably

crosses the road. There is no indication of erosion, but the slope is generally too low for

noticeable erosion to occur. (See Figure 3-4, Watershed Map NWIRP-McGregor for the general

surface drainage in the area of the pesticide dump site).
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The pesticide contamination at Area G was first documented by the Navy in 1979. The Soil

Contamination Investigation report discussed the history and past operations of the site. The

investigation included surface and shallow soil sampling and analysis both in the obviously

affected areas and the surrounding areas which could have been affected by the pesticides. The

results indicated that the pesticides were located principally in the areas

where vegetation was sparse. The primary pesticide found was DDT.

At the time of the 1979 study, it was felt that significant concentrations were only 6 to 8 inches

deep. However, two deeper soil samples indicated that pesticide concentrations were slightly

higher at 42 inches deep than at 24 inches.

The Envirodyne Initial Assessment Study was primarily an analysis of the data collected in 1979,

and considered local factors such as geology, hydrogeology, land use, and surface water.

Recommendations were made for additional monitoring at the site.

The Navy's Confirmation Study and Summary of Remedial Action performed an analysis of a

series of aerial photographs of the site from 1952 to 1982. Soil sampling in the areas devoid

of vegetation was conducted in 1982 and 1983. This study confinned that the bare areas were

the locations of high pesticide concentrations. That report stated that the higher concentrations

were limited to the upper 12 inches of soil. Recommendations were made for remedial action

activities at the site.

In December, 1983 the U.S. Department of Justice instituted a civil action against the CIBA-

Geigy Corporation regarding the pesticide dump site at Area G. The civil action was taken in

behalf of the Navy. An agreement was entered into in July 1984 whereby an initial removal of

concentrated pesticide materials and a more in-depth confirmation study of soil pesticide effects

would be completed.
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A removal action was initiated by ERM-Southwest in July of 1984. The Phase I Closure Plan

addressed the removal of surface soils in 47 gridded plots to a total depth of 4 inches. ERM-

Southwest estimated that excavation would yield approximately 111 cubic yards of material. A

total of seven truck loads of material were excavated, hauled to, and disposed of in a licensed

commercial hazardous waste landfill in Emelle, Alabama. During the excavation operation,

several streaks of brightly colored pesticide material were discovered below the soil surface.

Subsequent sampling indicated that the volume of affected soil was much more extensive than

previously thought.

During the week of August 16,1984, three pairs of groundwater monitoring wells were installed

along the east and west sides of the pesticide dump area. The locations of these wells is shown

in Figure 4-10. All borings for monitoring wells were completed using a truck-mounted drill

rig and mud-rotary drilling method. Figure 4-11 shows a cross-section of the groundwater

monitoring well data.

Initial groundwater observations indicated all monitoring wells were dry. The site was

periodically visited for several months and groundwater was not observed in any of the wells

from August 1984 to January 1985. Monitoring wells 1-D and 2-D were sampled on January

15, 1985. The depth to groundwater was observed to be about 15 feet below the ground

surface. Slightly more than one well volume was removed during this sampling operation. At

1300 that afternoon, no significant volume of groundwater had re-entered the two monitoring

wells. Therefore, the sampling team decided to send the purge water collected
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that morning in for analysis. Analytical results of the groundwater samples are presented in

Table 4-3. The analytical results revealed non-detect levels of chlorinated pesticides in the purge

water at 15 feet of depth.

As a result of this single sampling event, the Confirmation Study and Evaluation of Remedial

Alternatives Report concluded that virtually no downward migration of pesticides has occurred

due to the lack of measurable concentrations in the shallow groundwater. In reality it should

be said that the potential downward migration of pesticides has not been fully characterized due

to an-absence of shallow groundwater to be sampled. The confirmation study was not able to

provide reliable data that showed no pesticide contamination in the 0 to 10 foot depth range due

to a lack of recharge in that zone during the sampling interval covered by that report. It is

imperative to characterize this shallow zone above the Main Street limestone contact since

recharge water within this zone will perch above the limestone and have the potential to migrate

laterally and discharge in topographic lows within the NWIRP site.

The Confirmation Study and Evaluation of Remedial Alternatives Report mentioned above was

the product of an agreement between CIBA-Geigy and the Navy in February 1985. During

initial closure activities, CTJBA-Geigy's environmental contractor discovered that the extent of

pesticide contamination in the dump area was far greater than previously thought. CIBA-Geigy

and the Navy agreed that a more thorough investigation was warranted.
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* O,P DDT 242000
P.PDDT 340000

TABLE 4-3

SOUTHNAVFACENGCOM
ANALYTICAL RESULTS

COMPOUND

Aldrin/Dieldrin

BHC

DDT*

4.4--DDE

4.4'-DDD

Endrin

Heptachlor

Heptachlor Epoxide

Methoxychlor

Endosulfan

Toxaphene

SAMPLE RESULTS
UNITS: (mg/kg)

BDL

1000

582000

2800

21400

BDL

BDL

BDL

BDL

BDL

BDL

METHOD DETECTION
LIMIT: (mg/kg)

1000

1000

1000

1000

1000

1000

1000

1000

5000

1000

100000

BDL - BELOW DETECTION LIMIT
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Remedial activities slowed until February 1988, when a Hercules subcontractor discovered a

layer of white to off-white substance in the shallow sub-surface while trenching for a footer

beside building G-704. This soft white crystalline substance began to smolder when it was

exposed to heat during the cutting of an underground steel pipe. On 17 February 1988, Hercules

sent a sample of the substance to their lab for identification analysis. Hercules also notified

SOUTHNAVFACENGCOM of their discovery. CIBA-Geigy was notified by the Department

of Justice at a later date.

Hercules' lab identified the substance as DDT. Hercules also shipped a sample of the white

crystalline substance to SOUTHNAVFACENGCOM's lab in Memphis for analysis on March

25, 1988. Results of that analysis confirmed that the substance was DDT and its daughter
( pR&tc&s £*_e^

products, DDD, and DDE. These analytical results are presented in Table 4-3 and show that

the level of DDT in the substance is 582,000 mg/kg.

SOUTHNAVFACENGCOM conducted a visual inspection of the area in May 1988 which

involved the random selection of test hole locations for observation, then used a shovel to

remove the topsoil down to the crystalline layer or a depth of 1 foot. If the crystalline layer was

encountered, a stainless steel spoon was used to dig through the layer to determine its thickness.

An area approximately 17 feet x 60 feet was found to contain the crystalline layer. The depth

to the substance layer ranged from 6 inches below the surface adjacent to building G-704 to 4

inches below the surface near the railroad tracks to the east of building G-704. The substance

layer ranged in thickness from 4 inches near building G-704 to 0.25 inch near the railroad

tracks. Figure 4-12 shows a detailed map of the area in which SOUTHNAVFACENGCOM's

site inspection found the presence of the crystalline substance layer.
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SOUTHNAVFACENGCOM recommended that CIBA-Geigy be held responsible for a remedial
£ £ rB«.vu»Ni\i TH-IS C«.T£AIT "f* fe-sne-i&ia -tvp^iacrvso s&ii_.

investigation of this area in order to minimize the dispersion of tho pesticide and to maximize

the health and safety of the personnel currently using Buildings-G 701 and G 705. CIBA-Geigy

again contracted ERM-Southwest, Inc. to perform a remedial investigation of the soil

contamination in the area of buildings G-704 and G-705 (see Appendix B, Progress Report,

Pesticide Soil Analyses, Building 704 and 705, Area G, NWIRP, McGregor, Texas).

A-M R* «=We^\ .fftuA cou/iwiisur \{o. <T: XM n-6fcin<=>(U TO . . .

Before a workplan is submitted for this RFI unit, an effort will be made to analyze and validate

all of the data collected to date at this site. Inconsistencies or gaps in data needed to fully

characterize the contamination potential of this unit will be addressed in the RFI workplan.

Whenever possible, previous efforts will not be duplicated but complemented in order to fully

characterize the conditions existing at the site.

4.7 RFI Unit No. 7, Area M - Conversion Coating Treatment Tank

Building M-1206 is the hardware preparation area which includes various activities such as the

treatment and coating of metal parts. The phosphate treatment of motor cases was conducted

in this building from 1954 to 1958. 'Spent plating and treatment solutions were discharged to

a treatment tank located behind building M-1206. Wastewater from process rinse tanks in

building M-1206 was discharged directly to a drainage ditch which runs behind the treatment

tank in a northerly direction emptying into a stock pond. Figure 4-13 is a site diagram showing

the location of building M-1206 and the external treatment tank.
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Various spent process baths were sent to the treatment tank where sodium bisulfite was utilized

to reduce excess hexavalent chromium to its trivalent state. The solution was then neutralized

with calcium hydroxide which produced an insoluble calcium sulfate precipitate

which was disposed of by an outside contractor. The neutralized supernatant was then

discharged to the drainage ditch behind the treatment tank. Occasionally, unspecified quantities

of wastewater produced by a steel passivation process utilizing nitric acid and sodium dichromate

were discharged without treatment to the drainage ditch.

Figure 4-14 shows the flow diagram for the zinc phosphate process and Figure 4-15 shows a

flow diagram for the conversion coating process.

Field investigation of this unit will involve sampling and analytical plans capable of

characterizing the extent of any contamination to the surface soils affected by past discharges

in this area. Analytical parameters will closely match the types of wastes that have historically

been managed in this area.

4.8 RFI Unit No. 8, Area F - Diesel Contamination Site

A number of processing chemicals are stored in and around Area F buildings. These include:

fuel oil, toluene, ammonium perchlorate, sulfuric acid, sodium hydroxide, and acetone.

Building F-603 houses two 44.75 MBTU boilers which provide high pressure steam to processes

in Area F. The boilers are gas fired but have the capability to run on #2 fuel oil (diesel) if there

is a curtailment of natural gas.

Fuel oil is stocked in an above-ground 25,000 gallon tank located east of building F-603. Figure

4-16 shows the general location of the RFI unit and Figure 4-17 shows evidence that the tank

has been moved from its original position near the existing sulfuric acid tank.
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While digging a trench beside building F-603, Hercules representatives reported the discovery

of a concrete tank saddle and a significant amount of diesel contamination in the sub-surface

soils in front of the southwest corner of the existing sulfuric acid tank.

Field investigation of this unit will involve characterizing the sub-surface soil contamination and

identifying whether or not the shallow groundwater has been affected. Several exploratory soil

borings are anticipated in this area to delineate the extent of contamination and possible

migration of contaminates.
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5.0 APPENDICES

5.1 Appendix A - TDWR Groundwater Monitoring Report, Monitoring Wells Area F - West

Settling Ponds

5.2 Appendix B - Progress Report, Pesticide Soil Analyses, Building 704 and 705, Area G,

NWIRP-McGregor, Texas
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APPENDIX A

TDWR GROUNDWATER MONITORING REPORT, MONITORING WELLS

AREA F - WEST SETTLING PONDS



This report is to be completed by the owner/operator of a surface impoundment, land)ill. or land treatment facility which in used to
manage hazardous waste. This report form may be used for the quarterly reporting required during the first year of operation and.
thereafter, as the annual report to be submitted as an addendum to the Annual Waste Summary (TDWR-0436A).

USE ONE REPORT FOR EACH GROUNDWATER MONITORING WELL.

REPLICATE MEASUREMENTS of a parameter are to be reported as one value equaling the calculated arithmetic meanand plus
or minus the variance based on at least lour replicate measurements.

EXAMPLE: TOTAL ORGANIC CARBON

Measurement 1 c 1.0 mg/1
Measurement 2 = 4.0 mg/1
Measurement 3 - 3.0 mg/1
Measurement 4 = 2.0 mg/1

ARITHMETIC MEAN = 2.S

Legend: n = number or samples
~X e arithmetic mean
X - individual analysis result

Variance = i » 1 (X
n - I

(1 • 2.5)' * (4 . 2.5H * (3 • 2.51' •» (2 • 2.5)'
4 - 1

= 2.25 * 2.25 +0.25 * 0.25 * 5 = 1.67
3 3

The reported value on the form should be shown as 2.5 * 1.67 for this replicate measurement.

FIRST YEAR OF OPERATION:

One grab sample is to be collected quarterly from each well during that well's first year of operation. This sample should be analyzed for
all the parameters listed in Tables 1 and 2. in the measurement units given for each. Four (4) replicate measurements for each
parameter should be done on the quarterly samples of each upgradient monitoring well to obtain an initial background concentra-
tion. These measurements should be reported according to the sample shown under REPLICATE MEASUREMENTS.

An initial background arithmetic mean should be determined for the first year by pooling all of the quarterly measurements obtained
during quarterly sample events and place the calculated arithmetic mean and variance in the spaces provided on the form for baseline
values. This information should be compiled for the upgradient well(s) only and included in the final quarterly report submission to
TDWR described below.

All the quarterly analyses for each well should be recorded on one original report form during the first year and retained at your
establishment. A copy of the original report form must be submitted to the TDWR within fifteen (15) day* following the completion of
the analyses made for each quarter.

ANNUAL REPORTING

Following the first year of operation, samples are to be collected and analyzed for those parameters shown in Table 1 at the units and
sample types indicated for each. Four replicate measurements must be collected semiannually (or each parameter shown with an
asterick and reported according to the example shown above under REPLICATE MEASUREMENTS. Tho remaining parameters
in Table 1. excluding groundwater elevation which must be measured for each sampling period, are to be sampled one* annually.

The Annual Report should be attached to the Annual Waste Summary (TDWH-0436A) and submitted to th* TDWR by the 21 st of each
January throughout the active life of the monitoring well.

When completing this form, please type or print clearly.

1) In the upper right corner, enter your establishments TDWR TSD Facility Permit No. or Generators Registration Number and EPA
TSD Facility or Generators Number, using one box for each digit.

2) On the third line, in the upper right corner, enter the number assigned by your company to this well.

3) On the fourth line, in the upper right corner, indicate whether the well is upgridient or downgradiem by checking one of the
appropriate boxes.

4) On the fifth line, in the upper right corner, enter the numbers in the boxes provided which corresponds to the year using one box
for each digit (Example 1978 * 78).

5) Enter your establishments name, business eddress. zip code end telephone number in the spaces provided at the top center of
the page.

6) TABLES 1 AND 2 • Sample Information

A) Date • The date for each sample period must be taken and recorded as month, day end year, (example January 12.1978 *
011278).

B) Groundwater Elevation - This measurement must be taken and recorded for each sample period.

C) Record the appropriate semple results for each parameter on the same line es the date the sample was collected.

7) Be certain to sign and date this form in the spaces provided at the bottom of the page, or the document will not be considered
valid.

8) RETAIN A COPY OF THIS REPORT IN YOUR FILES FOR A PERIOD OF THREE (3) YEARS.

ALTERNATE GROUNDWATER MONITORING SYSTEMS

Facilities which are operating end reporting under an alternate Groundwater Monitoring System will be provided with a different
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Company Well Numbor

Gradient Up

Report lor:

ir

Up

1

M

X

2

W

DC

19

1

wn

8
To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP Phor)e. ( 817 l 84n-2911_

BusinesiAddress: llQl Johnson Drive. McGregor. Texas zip: 76657

TABLE 1

Parameter
Units

Sample Typa

Date

Omit* «M_
tiff. ft.
S_«*t>

O«m.«n*«

1 *

"First Year (initial) Background
arithmetic mean

120481

022582

051982

n?l?92

770.99

770.47

775.27

768.67

pH
Standard

Grab
: fi '

'• * •• '.

*7.2B±._3

7.3±0

6.8-.1

7.510

7.6 + 0

C«n<MnMty
if»nKj.i
•v •
0»k

•ik*#s.:- «
i* "ft ' *

±S41±505*

520-0

550^0

527±292

"562*692

T«ulO>p«k
Cwto*
•VI
Onk

: •'$• s.**» ••
-6.1±5.1

5±0

3. 5^. 3

6.5±.3

q. T + . Q

T.ul O't*i><
Hatato

«•/!
O»k

* ' ?t

+ ••

-.03510

.027i.(

0.038±0

0.03810

0 - 0 2 9 + 1

Chloride
mg/1
Grab

• • ' . • : * •;•••«*
•;'j •<• . *9

. .?-,• ; :«|

12.0

15.0

12.0

14.0

Iron
mg/1
Grab

£i',vF-
>/v . -^ •;-.-.

2.0

0.75

0.25

<0.02

Manganese
mg/1
Grab

0.16

0.06

0.05

< 0.02

Phenols
ma/I
Grab

< 0.01

< o.nl

< 0.01

<0.01

Sodium
mg/1
Grab

30

28

23

38

Sulfata
mg/1
Grab

•;

17

4fi

19

22

TABLE 2

Parameter
Units

Sampla Type

Oat*

120481

022S82

051982

081282
Parameter

Units
Sample Typ*

Date

120481

n22SR5

051982

081282

Ars«nie
mg/1
Grab
r.

< 0.01
< 0.01

< 0.01

< 0.01
Endrin
mg/1
Grab

• • ' ' ' > '

< 0.3)002

< n.H(9002

< 0.0002

< 0.0002

Barium
mg/1
Grab

:"i

< 0.2
< 0.2

< 0.2

< 0.2
Llndan*

mg/1
Grab

'_•

•• . - * -y

<0.004

<OJ»4

<0.004

^< 0.004

Cadmium
mg/1
Grab

* " f
» j.

< 0.005
< 0.005

< 0.005

< 0.005
Methoxychlor

mg/i
Grab

..?.':-l'?'i<J . V. ••

<0.1 -'

^0,1

<0.1

< 0.1

Chromium
mg/1
Grab

; • • : -? - ; - .; ,

<0.03
<0.03

< 0.03

< 0.03
Toxaphene

mg/1
Grab

l -r
•: A-* ••-

< 0.005

< 0.005

<0.005

< 0.005

Fluor Id*
mg/1
Grab

..

0.4

< 0.1

0.4

0.4

2.4D
mg/1
Grab

j j '•

< b.i
<; 0.1

< 0.1

< 0.1

Lead
mg/1
Grab

' -• ' .5 *

< 0.05
< 0.05

<0.05

< 0.05
I.<*T»

W
Or»k

•r - : ;. !:•?
«;0.01

«j0.01

<0.01

< 0.01

Mercury
mg/1
Grab

* *•.j -'

<; 0.0002
< 0.0002

< 0.0002

< 0.0002
Radium

pCi/l
Grab

i--./:
.26-. 17

1 ng-.eo
-

0.4410.33

Nitrate
mg/1
Grab

2.4

3.0

2.4

4.5
Grots Alpha

pCi/l
Grab

S.2^.S

*

0±4
115

Selenium
mg/1
Grab
•-;

< 0.01
< 0.01

< 0.01

< 0.01
Gross Beta
millirem/yr.

Grab
,\ \

4.Q-0.6

4 - S

n+4
015

Silver
mg/1
Grab

< 0.02
< 0.02

< 0.02

< 0.02
ColKo.-
aKt**t»
VlOOml
0..0

.>

n

I7n

180

410

tA
.0) -a

6 «
01 r-l
J* O

(A
•U III
O •*-!c -o

u o
C Ho a

10 r-l

•H JC

0)

I certify under penalty of law that I hav* personally examined and am familiar with the Information submitted in this and all attached documents and that based on my Inquiry of those individuals
Immediately responsible for obtaining the information. I believe that the submitted information is true, accurate and complete.
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T X D O 0 ' 0 4

Company Well Numbl

Gradient

Report for:

5

ir

Up

1

3

M

X

2

3 9

W

D(

19

2

)wn

8

Department of the Navy,Company Name:

Business Address: 1101 Johnson Drive, McGregor, Texas

TABLE 1

„. . 817. 840-2811Phone: ( )

Zip:. 76657

Parameter
Units

Sampl* Typ*

Date

li... Ft.

3H".\" .- •
"First Year (initial) Background
arithmetic mean

120481

022582

051982

081282

766.81
763.76

768.00

761.56

pH
Standard

Grab

.; ;- *;:••••-;•$•,
* . ••
"7:24± 17

7.2rO
6.610

7.410

7.7+0

IMM
•V
O»k

&'& ''I

^11+1700

845117
9851167

9081225

940+0

T«ul Orpnfc

Onk

?;C:'.'.'̂ -" ? «i'

* . ••

5.31.2
913

6.810.2

10.5 ±.1

Ore,*

&**T$£-.
~~fl,dfl"*'

.0181.001

.07510.

.03810

.02910

Chloride
mg/1
Grab

^ •'• '"'. "" %$
" a' ̂

• :' • • • • .'?

35

44

32

38

Iron
mg/1
Grab

a. *.••:.;:., •%•:•'<,

'• •' sV ''t ' ;l
: :. • .•-•$•••:•>

5.6

0.89

0.11

< 0.02

Manganese
mg/1
Grab

•!.. ,

'ft. .

.27

.28

<0.02

<0.02

Phenols
mg/1
Grab

•

< 0.01

< 0.01

<0.01

< 0.01

Sodium
mg/1
Grab

110

160

98

150

Sulfate
mg/1

Grab

56

96

76

110

TABLE 2
o
4J

§ -
••a w•a
TJ r-t
(0 O
£ in

4J ̂
O O

Parameter
Units

Sample Typ*

Date

120482
022582

051982

081282
Parameter

Units
Simple Typ*

Date

120481

022582

051982

081282

Arsenic
mg/1
Grab

*T - :
' fc

<0.01

<0.01

<0.01

<0.01

Endrin
mg/1
Grab

C* '•_• -'^'•i

'. • ~* ',-

< 0.0002

< 0.0002

< 0.0002

< 0.0002

Barium
mg/1
Grab

•?.-*'*

<0.2

<0.2

<0.2

< 0.2
Llndane

mg/1
Grab

"."• '•'*

<0.004

< 0.004

<0.004

< 0.004

Cadmium
mg/1
Grab

*••_•' " *-»• r. • 1

< 0.005

< 0.005

<0.005

< 0.005
Methoxychlor

mg/1
Grab

i'-* ;H
<0.1

<0.1

<0.1

<;o.i

Chromium
mg/1
Grab

-•:*i^ - > . ^ -j

< 0.03

< 0.06

< 0.03

<0.03
Toxaphen*

mg/1
Grab

-.'• :. •' ' • ' '

<0.005

<0.005

<0.005

< 0.005

Fluor id*
mg/1
Grab

•?. •'* ~

0.8

< 0.1

6.7

0.8
2.4 D
mg/1
Grab

«• .'J ' • '

< 0.1

< 0.1

< 0.1

<0.1

Lead
mg/1
Grab

- f. •• •* «t
. .̂ • «>..':

< 0.05

<; 0.05

< 0.05

< 0.05
!.«.»"
""f<»««
Ocik

.' • ' ' ' A
.1 • . S .-•

<0.01"

<0. 01

<O.Q1

^0.01

Mercury
mg/1
Grab

i. '' '1 • •'.

< 0.0002

< 0.0002

<0.030

< 0.0002

Radium
pCi/l
Grab

. • -3i -.-•
•' '• - • .:,• if

.29-. 15

**

1.1211.13

0.241.30

Nitrate
mg/1
Grab

3.8

4.1

5.1

4.3
Gross Alp*-c

pCi/l
Grab

t

13i6

*

•

19110

Selenium
mg/1
Grab

< 0.01

< 0.01

<0.01

< 0.01

Gross Beta
millirem/yr.

Grab

7.1-0.8

wi?
2 + 5

1116

Silver
mg/1
Grab

t

<0.02

<0.02

<0.02

<0.02

C«IM«.m
a«ef*.b
1/100 ml
0»k

•'.

900

160

200

•>

C
C

01 5
M

10 •-! .j
o -o i,
C *H
O O jj

'5-a s
c > n
•H «U .H
E rH M

I certify under penalty of law that I
immediately responsible for obtain

have personally examined and em familiar with the information submitted In this and all attached documents and that based on my inquiry of those individuals
ing the information, I believe that the submitted Information is true, accurate and complete.



TC>"\S OF" ^WENT "c WAT C O "
jiupflng ^̂ ^ Etiiu«M> Repo.o u.
Enforcer id Field Operatloni
P. O. Bon 13087, Capitol Station
Austin. Texei 78711

'H I** •! I M

ut t 3O Family Perm.,

EPA TSD Fac. No.
or Gen. No. T X D 0 0 0 4 5 3 3 9

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

Company Well Number |M I W I 3

Gradient Up

Report lor: I 1

Down

19 E
To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP • phone: ,817 , 840-2811

Business Address: II01 /Tohnson Drive,, McGregor,. Texas Zip: 76657

TABLE 1
Parameter

Units
Sample Typ*

Date

• 'First Y.arlini
arithmetic mean

120981
022482

051982

081282

(In. f 1.

•i. ' -,

tial) Background

drv
dry

766.77

dry

pH
Standard

Grab

V •

"7.8+0

7.8

-

JMM

Onk

:£'-T' •-•
"510+0

510

-

TcutOn*"*
Cvt-n

"en
Onk

r-' "-i. £>'?

"54 + 0

54

-

T.UIO.f."!.

•V
C»k

t ' V*. " i?

~ 110+0

110

-

Chloride
mg/1
Grab

'^:.S$
— i> ' ' . -1 .:.

8

-

Iron
mg/1
Grab

£:• ' ' *~,

j ;; :. .t;: •:

0.14

-

Manganese
mg/1
Grab

<0.02

-

Phenols
mg/1
Grab

;

*

-

Sodium
mg/1
Grab

25

-

Sulfate
mg/1
Grab

40

-

TABLE 2

Parameter
Unltt

Sampl* Typ*

Date

120981

022482

O51982

081282

Parameter
Unit*

Sampl* Typ*

Date

120981

022482

051982

0812B2

Arsenic
mg/1
Grab

K "

dry

dry

<0.01
dry
Endrin
mg/1
Grab

• .-. ' ;

dry

dry

*

dry

Barium
mg/1
Grab

>.

_

-

<0.2
-

Lindane
mg/1
Grab

—

-

*
_

Cadmium
mg/1
Grab

•*:v . 1
M
-

<0.005

-

Methoxychlor
mg/1
Grab

„:• >
v >•" ;. P . •

„

-

*
_

Chromium
mg/1
Grab

'.-'13 V i ' '

M

-

<0.03

-

Toxaphen*
mg/1
Grab

_

-

*

-

Fluoride
mg/1
Grab

i .1 •"
.'• • -4

_

-

0.3
-

2,4 D
mg/1
Grab
'•*

^

-

*

-

Lead
mg/1
Grab

• • ;;.*
. ... .»..?

_

-

<0.05

-

l.«.*ir
"ifmfh
O»k

• * • ' . ' • '

_

-

*

-

Mercury
mg/1
Grab

.!••.. ,

••';• '• > »,

• • v
_

-

<0.0002

-

Radium
pCi/l
Grab
.*'• >

_

-

*

-

Nitrate
mg/1
Grab

.•

_

-

2.0

-

Gross Alpha
pCi/l
Grab

M

-

*

-

Selenium
mg/1
Grab

• .

_

-

<0.01

-
Gross Beta
millirem/yr.

Grab

_

-

*

-

Silver
mg/1
Grab

_

-

<0.02

-

CoHf-m
0«cl«l*
VIM ml

G..D

_

-

*

-

•H
U

•H
<M

in
c

I certify under penalty of law that I have personally examined end em familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals

immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.



,ST .̂.̂ MEN /VATI SOU
Shipping ^̂ Bl> Effluent Reports Unit
Enforcem. ^*li(rFleld Operetlon<
P. O. Box 13087, Capitol Station
Austin. Texai 78711

n Ge t'l n
or TSD Faciliiy Permit No. .0 I 0 I S

EPA TSD Fee. No.
or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

To be completed by the owner/operator of e surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP

Business Address: _

TABLE 1

T X D

Co

0 0 0 4 5

mpeny Well Number

Gradient

Report for:

Up

l

3

M

2

3

W

9

4

Down

19 1 8

1101 Johnson Drive, McGregor, Texas
Phone: (817 | 840-

76657
Zip:

2811

Parameter
Units

Sample Typ*

Date

Orej*tA*f W.ttr
tl*». Ft.
ahmf.lt

O«m*«*-t_

" '."

"First Year (initial) Background
arithmatic mean

121081

022582

051982

OR17R7

763.13

761.83

764.43

drv

pH
Standard

Grab

>v.

4 ••
"7.5+0

7.4

7.5

7.5
_

C«**MlMtv
|MOT

•e/l '
Onk

•«•.•• -1!

* - • • •* ;
4 12"» J±_..
: 1 9 0 6 3 3 •

1700

1200

830
_

T«u)Otp«K
C-t..

••e/l
Qnk

t

4 ••

-12+52

6

10

20
_

T>UIO'|.nk
H«oe«*
•e"
Or>k

' '..

±0. 323+6"

0.340

0.310

0.320

_

Chloride
mg/1
Grab

• ' ' T<V-
&r<

• - . v - ii.>

60

49

25
_

Iron
mg/1
Grab

. v

.. .• ' 4 .:-:.

.38

3.2

0.25
_

Manganese
mg/1
Grab

0.03

0.17

<0.02

—

Phenols
mg/1
Grab

< 0.01

0.01

<0.01

-

Sodium
mg/1
Grab

220

210

14

-

Sulfate
mg/1
Grab

470

230

100

-

TABLE 2

Parameter
Units

Sampl* Typ*

Date

121081

022582

051982

081282
Parameter

Units
Sample Type

Dete

121081

022582

051982

081282

Arsenic
mg/1
Grab

:• :
; -

< Q.Ol

< 0.01

< 0.01

drv
Endrin
mg/1
Grab

• • '

< 0.0002

< D OO02

< 0.0002

dry

Barium
mg/1
Grab

I ^

< 0.2

< 0.2

< 0.2

^

Lindane
mg/1
Grab

•: '" .'•! . v

^0.004

<O 004

<0.004

-

Cadmium
mg/1
Grab

*• ** - *
Ji
*• 'f

< n.nn^

< 0,005

< 0.005
^

Methoxychlor
mg/1

~ Grab

•J •'•

< .0.1

<; O 1

< 0.1

" " -"

Chromium
mg/1
Grab

> * i

< o 03

< 0,03

< 0.03
^ ,

Tonsphene
mg/1
Grab

.

<0.005

<0 005

<0.005

-

Fluoride
mg/1
Grab

\' •

n g

< 0.1

0.5

.

2,4-D
mg/1
Grab

• .-.- V. . ••• ; •

< 0.1

< 0 1

< 0.1
-

Lead
mg/1
Grab

• r • - : •'•

< O 05

< 0.05

< 0.05
_

l.«.*TF

WO»k

• ' ',

<o.6i
<!0 01

<o.6i
-

Mercury
mg/1
Grab

.;

<0.0002

<0.0002

<0.0002

w

Radium
pCI/l
Grab

1

< 0.2

0.00-.40

11.1+1.8

-

Nitrate
mg/1
Grab

5 5
6.3

4.5
_

Gross Alpha
pCi/l
Grab

S.7±t.6

*

*

-

Selenium
mg/1
Grab

<n nt

<0.01

<0.01

-

Gross Beta
millirem/yr.

Grab

i .7-n.1,
4ls

115

-

Silver
mg/1
Grab

< 0.02

< 0.02

< 0.02

-

C*IU*rm
e *€•••»
l/IOOml
o..»

2000

i fin
20

-

O
4J

0)

•0 in
•a

4) •*

«J O
E in
a >a
.Q OJ

>

O O
C M
c in
a -Ho •a

o o
•.-t

<a at
c >

•H OJe ~ <
0) JC
jj cr>

I certify under penelty of lew that I have personally examined end em familiar with th* information submitted in this and all attached documents and that based on my inquiry of those individuals

Immediately responsible for obtaining the Information, I believe thet the submitted information is true, accurate and complete.



3 DEI j^ftj 'ATE >OUF
Shipping Con ^^^uent Report* Unit
Enforcement and Field Operation*
P. O. Box t3087. Capitol Stetlon
Auitln, Texas 787It

'\ Get '» HP ion N

or TSD Facility Peimi( No. u t 5 ib

EPA TSD Fac. No.
or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

T X C) 0 0 0 4 5

Company Well Number

Gradient

Report for:

Up

1

3

M

2

3

W

DC

19

9

5

9

>wn 1 X

8 2

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP Phone. (817 , 840-2811
Business Address: 1101 Johnson Drive, McGregor, Texas ,. 76657

TABLE 1
Zip:.

Parameter
Unltt

Sampl* Typ*

Date

Orc-jnel W.tw
• to. Fl.
eUmpta

OwvfeM**)

« • •*

•J i •;'•

"First Year (initial) Background
arithmatic mean

121081
022582

051982

081282

764.32
below
screen
below
screen

763.86*

PH
Standard

Grab

' .. V .£•-'•
4 •*
"B. 01.02

8.2

7.9

8.0

-

CwAMIMtr

T•V
Ot>k

'/_»t.Jt

£i-*" '^

4 ••

111 1*» *•>•»•»

1100

1300

1000

-

TMri O.«.«k
C«km
•VI
Onk

* : ., t. '
1 .. - .

4 ••

~ 16128

23

16

10

15

T«UIO'f»k
Hitotn

•-an
Of«k

#

4 ••

0~ 1 3 S + 003

0:084

•»«

0.200

0.120

Chlorid*
mg/1
Grab

• " ' '.$ "
•.: . .

62

48

34

**

Iron
mg/1
Grab

• : ••

:l

0.1

1.4

2.0

**

Manganese
mg/1
Grab

<0.02

0.05

0.21

**

Phenols
mg/1
Grab

0.01

0.01

<0.01

* *

Sodium
mtj/l
Grab

200

250

16

* *

Sulfate
mg/1
Grab

i

j

230

390

220

* *
TABLE 2

Parameter
Units

Sampl* Typ*

Date

121081

022582

051982

081282
Parameter

Unitt
Sampl* Type

Date

121081

022582

o«;icifl3
081282

Arsenic
mg/1

Grab

:'

< 0.01

< 0.01

< 0.01

0.01
Endrin
mg/1
Grab

»*• .

**

*«

< o noo?

**

Barium
mg/1
Grab

< .2

< .2

<0.2

0.2
Llndane

mg/1
Grab

- '

**

**

<An nnd

**

Cadmium
mg/1
Grab

•;

< 0.005

< 0.005

<0.005

0.005
Methoxychlor

mg/1
Grab

^

**

**

<o i

**

Chromium
mg/1
Grab

<0.03

<0.03

<0.03

n.oi
Toxaphene

mg/1
Grab

»*

**

<rn nn«i

**

Fluoride
mg/1
Grab

; •••

0.7

< 0.1

0.3

**
2.4-0
mg/1

Grab

* *

**

**

**

Lead
mg/1
Grab

<0.05

<0.05

0.20

o.os
I.«*T»

**#"fnf/l
Orlk

**

**

**

**

Mercury
mg/1
Grab

< 0.0002

< 0.0002

< 0.0002

**
Radium

pCi/l
Grab

1

**

**

**

**

Nitrate
mg/1
Grab

2.7

4.0

2.0

**
Gross Alpha

pCi/l
Grab

**

**

**

**

Selenium
mg/1
Grab

< 0.01

< 0.01

< 0.01

• *
Gross Beta
milliram/yr.

Grab

**

• *

* *

**

Silver
mg/1
Grab

< 0.02

< 0.02

< 0.02

*4

ColMwm
aolnte
I/ 100 ml
c..»

**

* *

* *

**

0)
4J
10

C U)
3 u
o 0)
U 4J
0. fl>

4J ID
C XeJ

V <0•* au
•H fl)
>M Ul
<M fl)
3 £
in jj
c

•H IM

T, °

8 tJ> C
c at3 -H .

*O «H Li
o a
a <a

(0

0) O

utn

0)m

I certify under penelty of law that I
immediately responsible for obtain

have personally examined end em familiar with the information submitted in this end all attached documents and that based on my inquiry of those individuals

ing the information, I believe that the submitted information-is true, accurate and complete.



.SDE 7W /VAT SOU
Shipping Control & Eflluent Reporti Unit
Enforcement and Field Operetioni
P. O. Box 13087. Cepltol Station
Auftln. Tenet 787)1

n Go r '« FV lion t
or TSD Facility Permit No.

EPA TSD Fac. No.
or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

T X D 0 0 0 4 5

Company Well Number

Gradient

Report lor:

Up

1

3

M

2

3 9

W

D<

19

6

9

>wn |_X

ah
To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NV.IRP Phone: , 817i 840-2811

Business Address: 1101 Johnson Drive, McGregor. Texas

TABLE 1

Zip:.
76657

Parameter
Units

Sampl* Type

Date

Or***** N*n.ajf
Ilov.M.
Sampt.

Oecwe**..

\

"First Year (initial) Background
arithmatic mean

120481

022582

051982

081282

765.77

765.77

765.77

763.77

pH
Standard

Grab
""*-

4 ••

"7.11.16

6.9

6.9

6.9

7.7

C*»*MtMIV
JMhM
•»•»
O'lk

C ."

4 i»075±"
1 0 2 5 0 0

4200

4200

3600

.4300

T.ulO't-*
CwW*
•VI
Or>k

:;.'
4 ••

"16+8.1

11

27

9

17

T.UlOtfink
H*«eMt
-VI
Ofik

;

T.. 26 +.1*6

0.900

1.100

1.840 •

1.200

Chloride
mg/1
Grab

-' ' ••/A;-,
• .**.'* .

• '•':>•'
1100

1100

970

900

Iron
mg/1
Grab

2.9

2.5

4.2

0.8

Manganese
mg/1
Grab

1.6

4.0

3.0

1.1

Phenols
mg/1
Grab

0.07

0.03

0.35

**»

Sodium
mg/1
Grab

570

550

560

510

Sulfat*
mg/1
Grab

76

210

160

140

TABLE 2
Parameter

Units
Sampl* Type

Date

120481

022582

051982

081282
Parameter

Units
Sample Type

Oete

120481

022582

051982

081282

Arsenic
mg/1
Grab

0.020

0.025

0.02

0.02
Endrin
mg/1
Grab

. »• *•• .

< .013

« .090

< .036

*
* *

Barium
mg/1
Grab

0.8

< 0.4

< 0.2

0.6
Lindane

mg/1
Grab

V I.

"^0.004

<0.004

<0.004

***

Cadmium
mg/1
Grab

•-.

< 0.005

< 0.005

< 0.007

<0 .005
Methoxychlor

mg/1
Grab

rt ' " .

^0.1

<0.1

•~<n.i
***

Chromium
mg/1
Grab

< 0.03

< 0.03

< 0.03

< 0.03
Toxaphene

mg/1
Grab

< 0.005

< 0.005

<n nns
** *

Fluoride
mg/1
Grab

0.3

< 0.1

0.4

0.5

2.4D
mg/1
Grab

':.- •-. • •'

< 0.1

< 0.1

0.1
**•

Lead
mg/1
Grab

< 0.05

< 0.05

< 0.05

< 0.05
J.«.*TP

V
Oi.«

. • '.' -

< 0.01

< 0.01

_.<. 0.01
*
**

Mercury
mg/1
Grab

< 0.0002

< 0.0002

0.071

< 0.0002

Radium
pCi/l
Grab

•'->,' ;_

1V4+0.4

1.23-0.6^

1.38~1.39

*
**

Nitrate
mg/1
Grab

< 0.1

0.3

0.6

0.1

Gross Alpha
pCi/l
Grab

< 4

*

*

*
**

Selenium
mg/1
Grab

< 0.01

< 0.01

< 0.01

< 0.01

Gross Beta
millirem/yr.

Grab

5.7-0.9

11̂ 11

*
**

Silver
mg/1
Grab

< 0.02

< 0.02

< n^n?
< 0.02

ColH.,1.

a»i»b
1/100 ml
o..»

6800

1100

62 n
*
**

(U•s •
•o w

•o
0) -H

'O f-H
nl Oe w

•a
0)

JJ 0)

* • * sg S 8
•S " ?,at. «
o o f*
•^ °c
s > s
•.US S

a

0) £.
W O> n)

I certify under penelty of lew that I have personally examined and em familiar with the Information submitted in this and all attached documents and that based on my inquiry of those individuals
' - - • • ' • • • • —~.:vu «-. ~H,,;„;„„ ,v,. informatinn I heliovf that the jnhmitted information is true, accurate end complete.



\SDr ^«JEN' WAT '"SOU'
Shipping Cl I^^BEIiiuent Report! unit
Enforcemer; ..^f^teld Operationt
P. O. Bon 13087. Capitol Station
Austin. Taxes 78711

n\ c;i if'i n tiuii i
or iSD Facul ty Pflrrrni ..u.

EPA TSD Fee. No.
Or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

T x D 0 0 0 4 5

Company Well Number

3 3

M 1 W

9

7

gradient Up I Down I

Report for: I 1 2 19

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP Phone: I PI 7 l S4n-?Rl l

Business Address:

TABLE 1

llOl Johnson Drive, McGregor, Texas
Zip:. 76657

Parameter
Units

Sample Type

Date

Or*wA*J Wete»
lt~.fi.
»«mplt)

Occur. net

"First Year (initial) Background
arithmetic mean

120481

022582

051982

081282

765.34

764.67

766.27

762.67

PH
Standard

Grab

4 ••
7.11.05

6.9

7.0

7.2

7.4

CxAKIt.llT

IMihM
«e/i
0>ik

-'

+ 39001..

I IJ Of oo

42nn

4200

330O

3900

T.ul O>e>nk
CMkm
"VI
Onk

4 ••
-B.31.9

7

Q

q
8

ToulO'pxk
H<ta««<

"•a"
O.ik

±1. 22^.03

1.300

1,400

i -?oo
1.000

Chloride
mg/1
Grab

fl70

qoo

«;io

440

Iron
mg/1
Grab

1 .f>o

.^1

1 ft
<0.02

Manganese
mg/1
Grab

1.5

T . S

•> n

0.3

Phenols
mg/1
Grab

< 0.01

n r>J

o oi

0.01

Sodium
mg/1
Grab

480

4QQ

T^n

440

Sulfate
mg/1
Grab

530

610

470

460

TABLE 2

Parameter
Units

Sampl* Typ*

Date

120481

022582

051982

081282
Parameter

Units
Sampl* Type

Date

120481

022582

051982

081282

Arsenic
mg/1
Grab

< 0.01

< 0.01

< 0.01

< 0.01
Endrin
mg/1
Grab

< 0.0002

< 0.0002

< 0.0005

< 0.0002

Barium
mg/1
Grab

< 0.4

< 0.2

< 0.2

< 0.2
Lindane

mg/1
Grab

<0.004

<iO.OOd.

<0.004

<0.015

Cadmium
mg/1
Grab

<0.005

<:0.005

<0.005.

<0.005
Methoxychlor

mg/1
Grab

< 0.1

<: 0.1

< 0.1

< 0.1

Chromium
mg/1
Grab

< 0.03

< 0.03

< 0.03

< 0.03
Toxaphene

mg/1
Grab

< .005

<J .005

< .005

< 0.005

Fluoride
mg/1
Grab

0.4

< 0.1

0.4

0.5
2,4 O
mg/1
Grab

< 0.1

<; 0.1

< 0.1

< 0.1

Lead
mg/1
Grab

< 0.05

< 0.05

< 0.05

< 0.05
i «.»IP
"ifmt/l
a>io

<: 0.01

<: o. oi

< o. or
< 0.01

Mercury
mg/1
Grab

< 0.0002

< 0.0002

0.029

0.0002

Radium
pCi/l
Grab

0.29+.1B

.66-. 55

3.22 1.4!

0.3910.32

Nitrate
mg/1
Grab

11

5.0

5.1

63
Gross Alpha

pCi/l
Grab

4

*

*

?v

Selenium
mg/1
Grab

< 0.01

< n.ol

< 0.01

< 0.01
Gross Beta
millirem/yr.

Grab

4.5^0.9

4 - 8

*

717

Silver
mg/1
Grab

< Q.02

< 0.05

< 0.02

< 0.02
ColMofitl
Btcln*
t/IOOml

G..b

6200

3600

810

5

0
4J

10

•o w
•a

01 -H
•a i-t
fl O

Q> "O

.O flj£
o o
c m
c in
fl •*
(J T3

C *H
o o

fl Vc >
•rH 0)

fl) f.
4J O*

I certify under penalty of law that I have personally examined end em familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.



SDE ^at̂ N 'VATP" -'SOUP"'
Shipping Co ^^MEMluent Reports unit
Enforcement «... rleld Operation!
P. O. BOM 13087, Capitol Station
Austin. Taxes 78711

n Ge r ' s Ri
or iJD Facu l t y Permit

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

EPA TSO Fee. No. I I

or Gen. No. I T I X D 0 0 0 4 •j

Company Well Number

Gradient Up

Report tot: 1

1

„

2

~\

W

9

7

Down

,,[71
To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP
Business Address: llOl Johns on Drive, McGregor> Texas

TABLE 1

Phone: (^1 _L 84Q-2811

Zip:.
76657

Parameter
Units

Sampl* Type

Date

a '•»<_<«•!«
tin. r-l.
(.mot.

O«mrwic»

... ' i

"First Year (initial) Background
arithmatic mean

120481

022582

051982

081282

765.61

764.79

766.29

dry

pH
Standard

Grab

±7.1±.03'

7.0

7.0

7.3
-

CMMwI-Hy
IM_>

me*. '
Ofik

4 t|100±"
a o n a u

4200

4200

390O
-

T«t«l O'fink
C-W«

«t/l
a»k

10.3±2.Y

10

12

q

-

T.IllO'fok
Hltaen
-e/l
a»k

••

4 ••
_ia3:Ln2_

0.980

1.200

1 ?oo

-

Chloride
mg/1
Grab

j •

r- .

850

950

fi7O

-

Iron
mg/1
Grab

5.4

1.0

n R
-

Manganese
mg/1
Grab

1.4

1.1

2.3

-

Phenols
mg/1
Grab

< 0.01

0.01

< 0.01

-

Sodium
mg/1
Grab

470

500

440

-

Sulfate
mg/1
Grab

420

640

550

-

TABLE 2

Parameter
Units

Sample Type

Date

120481

055SR2

051982

081282

Parameter
Units

Sample Type

Dete

120481

022582

051982

081282

Arsenic
mg/1
Grab

< 0.01

< O.Ol

< 0.01

dry
Endrin
mg/1
Grab

< 0.0002

«: 0.0015

< 0.0022

dry

Barium
mg/1
Grab

0.8

< 0.4

< 0.2

-

Lindana
mg/1
Grab

< 0.014

< 0.004

< 0.130

Cadmium
mg/1
Grab

<0.005

< 0.005

<n rn=;
-

Methoxychlor
mg/1
Grab

< 0 1

< 0.1

< 0.1

Chromium
mg/1
Grab

< 0.03

< 0.03

< 0.03

-

Toxaphene
mg/1
Grab

< n.nn«>

<j 0.005

< 0.005

Fluoride
mg/1
Grab

0.3

< 0.1

0.3

-

2.4 D
mg/1
Grab

< " ]

** .

< 0.1

Lead
mg/1
Grab

< 0.05

< 0.05

< 0.05

-

a.«»Tp
s.i.gf
•fi
Oi.k

< 0 01

**

<0 01

Mercury
mg/1
Grab

< 0.0002

< 0.0002

<0.0002

-

Radium
pCi/l
Grab

i _oio. 3

**

0.7H 1 .14

-

Nitrate
mg/1
Grab

8.3

0.9

4.9

-

Gross Alpha
pCi/l
Grab

20

**

ft*

-

Selenium
mg/1
Grab

< O.Ol

< 0.01

<0.01

-

Gross Beta
millirem/yr.

Grab

20-4

ft*

ft*

-

Silver
mg/1
Grab

<0.02

< 0.02

<0.02

-

Colilorm
B.CI...
1/100 ml

C>»

2100

2400

enn

-

0)
U

§
•o •
c in

O> 01

4J A
C M
0) «J

•H a
u

•H fl)
14-1 in

V) 4J
• c
•H IM

O
TJ
fl) CT>
U Ca -H
TJ r-l
o a
H Ea m

r-l U
0) O

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my Inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.



S D l ^^W£N~ - • V A T T SOU'
Shipping Ci ÎJJlR Eff luent Reports Unit
Enforcement end Field Operations
P. O. Bon 13087. Capitol Station
Austin. Texas 7B711

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP Phone: I 817 I 84Q-2811

76657

1) Gn- r j ni '- :-"-t,on r ^^m

w. .JO Fa. , .-"eimi. Îjĵ PB

EPA TSD Fac. No.
o r Gen. N o . T X D 0 0 0 4 5

Company Well Number

Gradient Up

Report lor: 1

3

M

2

_l
3

W

DC

19

_L.

9

8

>wn

s !

BusinessAddre,,: ll01 Johnson Drive, McGregor, Texas

TABLE 1

Zip:.

Parameter
Units

Sample Type

Date

Or*wneJ Water
lie, Fl.
tempi*

Occur *>nc_

"First Year (initial) Background
arithmetic mean

12Q481

022582

051982

081282

763.92

763.32

765.52

dry

pH
Standard

Grab

i'6.9±0"

6.9

6.8

6.9

-

ConAxlMlr
flmh«i

I«Q/I

Of»k

4 S S O O l "
~ 1 1 n n n fi

540O

610O

5000

-

T«utOi(.nlc
C«tol>

mtH
O»k

£.33+4.3*3

9

6

10

-

T.I.IO-H-k
Nik***

«,/!
G»k

6.88±.0l"

0.870

0.770

1.000
_

Chloride
mg/1
Grab

1500

1300

1000

_

Iron
mg/1
Grab

4.1

1.3

0.06

_

Manganese
mg/1
Grab

5.7

4.5

2.3
_

Phenols
mg/1
Grab

< O.Ol

0. 02

< 0.01

_

Sodium
mg/1
Grab

560

600

570

_

Sulfate
mg/1
Grab

1100

1200

1200
_

TABLE 2

Parameter
Units

Sampl* Typ*

Date

120481

022582

051982

081282
Parameter

Units
Sampl* Typ*

Dale

120481

022582

051982

081282

Arsenic
mg/1
Grab

< 0.01

< 0.01

< 0.01

dry
Endrin
mg/1
Grab

< 0.0002

< 0.003

< 0.0025

dry

Barium
mg/1
Grab

< 0.4

< 0.4

< 0.2

fm

Lindane
mg/1
Grab

< 0.004

< 0.004

< 0.038
_

Cadmium
mg/1
Grab

< 0.005

<: 0.005

< 0.005

_

Mathoxychlor
mg/1
Grab

<; 0.1

- 0.1

< 0.1

—

Chromium
mg/1
Grab

< 0.03

<: 0.03

< 0.03
_

Toxaphene
mg/1
Grab

< 0.005

<• O.O05

< 0.005

-

Fluoride
mg/1
Grab

0.5

< 0.1

0.4
_

2,4-D
mg/1
Grab

< 0.1

< O.I

< 0.1

-

Lead
mg/1
Grab

< 0.05

< 0.05

< 0.05

_

j.«.»tr-

*&
C..b

< 0.01

<; o.oi
< 0.01

-

Mercury
mg/1
Grab

< 0.0002

< 0.0002

0.051
_

Radium
pCi/l
Grab

0.29-0.14

0.36-.4B

0.6611.33

Nitrate
mg/1
Grab

26 •

130

47
_

Gross Alpha
pCi/l
Grab

< 6

*

*

-

Selenium
mg/1
Grab

< 0.01

< 0.01

< 0.01

-

Gross Beta
millirem/yr.

Grab

7.9-1.3

*

*

-

Silver
mg/1
Grab

< 0.02

< 0.02

< 0.02
_

CoMo«m
aaclctM
1/100 ml

C'.b

1800

50

49

-

O
V

01
p •

T3 tn
•O

0) -r4

tJ -4
fl O
£ in

TJ
0)

fl)
.Q

4J r-t

O O
C Ul

c in
ro •-!
U T>

C >"
O O
•H
4J r-l

S S!
•rl 01

I certify under penalty of law that I have personally examined end em familiar with the information submitted in this and all attached documents and that based on my inquiry
immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.

of those individuals



T 1 -~\S DT" ^MErT "c W A T r "

snipping Cu ^̂ ^̂  E 1 1 iu«..» Repuii.
Enforcer-nan; ield Operation!

P. O. Bo« 13087. Capitol Station
Austin. Tenet 787 11

V i < ( i j r ' l I n,oi.

Of tSD F . lL i i t i y Perrrm i-«u.

GROUNDWATER MONITORING REPORT

FOR HAZARDOUS WASTE FACILITIES

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (Sec reverse side lor instructions.)

Company Name: Department Of The N a v y . N M T R P Phone: I 917 ) 840-281]

Business Address: llQl Johnson Drive, McGregor, Texas Zjp:

TABLE 1

EPA TSD Fac No.

o r Gen. N o . " " X D 0 0 0 4 5

Company Well Number

Gradient Up

Report (or 1

3 1

jj

i'

D<

19

q

q

jwn

m
76657

Parameter
Units

Sample Type

Date

GrvvntfWil*
f IM. Ft.
S«KpM

Oc«w'«nci

"First Year (initial) Background
arithmetic mean

120981

n->-)^R->

051982

081282

below
screen

7fil. ?R

763.88

dry

pH
Standard

Grab

+ * •±7. 61.25

8.1

7.7

7.1

^m

CWIAMII.II,
IM.h.1
-./i
0»k

+ 16031 ..
" 1 . 9 1 8 1 0 6

820

790

3200

_

Tol»IO*|.nic
C*rkon

•VI
Ot«k

T 0 2 ± 2 6 S 0 9

290

7

9

ToulO'f«n«
MBlOfMI

«*/i
C»k

1 0.381. 2*̂

0.064

0.120

0.970

-

Chloride
mg/1
Grab

52 '

29

660

-

Iron
mg/1
Grab

7.2

.62

0.11

-

Manganese
mg/1
Grab

0.74

< 0 .02

0.06
_

Phenols
mg/1

Grab

* *

< O.Ol

0.2
_

Sodium
mg/1

Grab

100

83

320

_

Sulfate
mg/1

Grab

140

150

400

—

TABLE 2

Parameter
Units

Sampl* Type

Date

120981

022SB2

051982

081282
Parameter

Units
Sample Type

Date

120981

022582

n«liqR9

081282

Arsenic
mg/1
Grab

< 0.01

< O.Ol

< 0.01

drv
Endrin
mg/1
Grab

ft*

* *

< n 0007

dry

Barium
mg/1
Grab

< 0.2

< O.2

< 0.2

—

Lindane
mg/1
Grab

ft ft

ft*

< n 004

Cadmium
mg/1
Grab

< 0.005

< O.OO5

< 0.005

. .

Methoxychlor
mg/1
Grab

ft*

**

f 0.1

Chromium
mg/1
Grab

< 0.03

< O.03

< 0.03

_

Toxaphene
mg/1
Grab

**

**

< n.005

Fluoride
mg/1
Grab

0.6

< 0.1

0.2

_

2,4 D
mg/1
Grab

ft*

* *

< 0.1

Lead
mg/1
Grab

< 0.05

< 0.05

< 0.05

_

1.4.HP

J Î*Ofib

**

* *

< 0.01

Mercury
mg/1
Grab

* *

< 0.0002

< O.OQ02

_

Radium
pCi/l
Grab

•

* :V

0.63-0.52

3.09 * 1.42

_

Nitrate
mg/1
Grab

2.5

1.6

3.9

_

Gross Alpha
pCi/l
Grab

* *

*

*

_

Selenium
mg/1
Grab

< 0.01

< 0.01

< 0.01
_

Gross Beta
millirem/yr.

Grab

**

.1,

ft

-

Silver
mg/1
Grab

< 0.02

<; 0.03

< 0.02

Colilorm
B*el»«k»
1/100 ml

G-.b

* *

"0

850

-

OIJ
fl)

T) W
tj
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fl O
e w
01 T3
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I certify under penally of law that I
immediately responsible for oblaini

have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
ng the information, I believe that the submitted information is true, accurate and complete.



APPENDIX B

PROGRESS REPORT, PESTICIDE SOIL ANALYSES

BUILDING 704 AND 705, AREA G
NWIRP - MCGREGOR, TEXAS



ATTACHMENT A

Revised Soil Sampling and Analysis Plan,
Building 704, Area G, NWIRP

McGregor, Texas

October 24, 1989



October 24, 1989

Mr. Robert Moser
Southern Division
Naval Facilities Engineering Command
2155 Eagle Drive
Charleston, S.C. 29411

Subject: Soil Sampling and Analysis Plan, Building 704, Area Gf
NWIRP, McGregor, Texas

Dear Sir:

On behalf of CIBA-GEIGY, we would like to provide you with the
attached revision of the above-referenced plan, v The only change
in this revised plan is an expansion of the listxof compounds to
be analyzed to include all organic priority pollutant pesticides
by SW-846 Method 8080. It is our understanding that this change
satisfies all comments from the U.S. Navy and the U.S. Department
of Justice on this plan.

Based on conversations between Mr. Robert Booth of the Naval Air
Systems Command and Mr. Lee Holder of ERM-So'uthwest, Inc., we
understand that the Navy intends to expedite approval of this
plan. If you have any questions on this matter, please call me
at (713)229-1573 or Mr. Lee Holder at (713)496-9600.

Sincerely,

BAKER & BOTTS

Larry B. Feldcamp

LB/skd:oso3
Attachment

cc: Bruce Buckheit, U.S. Department-of Justice
Robert Bocrtlt., Najyal Air Systems Command
Don Paulson, ClfiA-Geigy Corporation
Lee Holder, ERM-Southwest, Inc.



Soil Sampling & Analysis Plan
Building 704, Area G

Naval Weapons Industrial Reserve Plant
(NWIRP)

McGregor, Texas

Prepared for:
CIBA-GEIGY Corporation

• 4.
o. J. carlo, P.E.

March 2, 1989

Revised October 27, 1989

W.O. #53-01

Lee K. Holder, P.E,

Douglas s.Diehl, P.E.
President

Prepared by:

ERM-SOUTHWEST, INC.
16000 Memorial Drive, Suite 200

Houston, Texas 77079
713-496-9600

O804



Agricultural Division

CIBA-GEIGY Corporation
P O. Box 18300
Greensboro. North Carolina 27419
Telephone 919 632 6000

CIBA-GEIGY

August 22, 1991

Mr. Bob Booth
Naval Air Systems Command
2511 Jefferson Davis Highway
Arlington, VA 22202
NC-1 RM.10E10

Dear Mr. Booth:

Enclosed is the progress report that summarizes pesticide
soil analysis results to date for soils sampled around
Buildings 704 and 705 in Area G of NWIRP, McGregor, Texas.
The soil sample collection and analyses were completed in
compliance with the "revised soil sampling and analysis
plan, Building 704, Area G, NWIRP, McGregor, Texas," dated
October 24, 1989 as per Attachment A in the enclosed report,

Please call if you have any questions.

Very truly yours,

D. L. Paulson, Jr.
Staff Environmental and Safety Specialist
Environmental and Public Affairs

L403BM0822DLP

Enclosure

cc: D. Diehl, P.E., ERM-Southwest, Inc.
L. Feldcamp - Baker & Botts
S. Goldfarb - CIBA-GEIGY', Ardsley



ERM-Soathwest, Inc.
16000 Memorial Drive • Suite 200 • Houston, Texas 77079-4006 • (713) 496-9600 • Fax (713) 496-9698

August 16, 1991

Mr. Don Paulson, Jr.
CIBA-GEIGY Corporation
P. O. BOX 18300
410 Swing Road
Greensboro, NC 27419 W.O. #53-01

RE: Progress Report, Pesticide Soil Analyses, Building 704 and
705, Area G, NWIRP, McGregor, Texas

This report summarizes pesticide soil analyses results to date for
the aforementioned project. The soil collection and analyses were
completed in compliance with the "Revised Soil Sampling and
Analysis Plan, Building 704, Area G, NWIRP, McGregor, Texas" dated
October 24, 1989 (Attachment A). The revised sampling and analysis
plan was approved by the Commander, Naval Air Systems Command in a
letter to ERM-Southwest Inc., dated November 6, 1989.(Attachment
B) . As you recall, the original sampling and analysis plan
(Attachment C) was revised to include organic pesticide priority
pollutants by SW-846 Method 8080, at the request of the Naval Air
Systems Command.

Soil analysis results are summarized in Tables 1'through 7. Sample
locations are shown in Figure l (Attachment D) . Isoplat maps show-
ing affected soil extents are presented in Figures 2 through 6
(Attachment D). The analysis data represents the results of six
individual sampling events. Sampling and analysis beyond the scope
of the revised sampling and analysis plan has been conducted
because the extent of affected soil is greater than the extent
expected by the sampling plan. Affected soil is defined as soils
with total pesticide concentrations greater than 10 ppm. In addi-
tion, at the request of Hercules Inc., soil sampling and analysis
was conducted at the northwest corner of Building 705.

On the east side of Building 704, sampling and analysis to date has
defined the areal extent of pesticide affected soil as follows:

o North extent: Asphalt driveway/parking lot
o East extent: Samples E-20, E-22, E-16, E-19, E-25
o South extent: Samples E-5, E-ll, E-25, E-19
o West extent: Building 704

Page 1 of 3
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ERM-Southwest, Inc.

Mr: Don Paulson, Jr.
CIBA-GEIGY Corporation
August 16, 1991
Page 2 of 3

The vertical extent of affected soil on the east side of Building
704 has been defined at all sampling locations except E-13 and
E-17. The range of affected soil depth is between the ground sur-
face and 24 inches at the defined locations. Affected soil is
greater than 24 inches in depth at sample locations E-13 and E-17.
The pesticides present in the samples were primarily DDT, DDE, DDD
and toxaphene. Additional sampling and analysis to define the
vertical extent of pesticide affected soil in this area is proposed
in Table 8.

On the west side of Building 704 and the shed connecting Buildings
704 and 705, sampling and analysis to date has defined the areal
extent of pesticide affected soil. The pesticides present in these
samples were DDT, DDE, DDD, BHC and toxaphene. The areal extent of
affected soil is defined as follows:

o North extent: Samples W-26, W-20 and Building 705
o East extent: Building 704 and the Shed connecting Buildings

704 and 705
o South extent: Samples W-29, W-23, W-17, W-6, W-3
o West extent: W-26, W-33, W-28, W-10, W-ll, W-29

The vertical extent of affected soil on the west side of Building
704 and the shed connecting Building 704 and 705 has been defined
at all sample locations except W-9. The depth of pesticide-
affected soil at this location is greater than 18 inches. The
range of affected soil depth at all other locations is between the
ground surface and 18 inches. Additional sampling and analysis to
define the vertical extent of pesticide affected soil in this area
is proposed in Table 8.

» On the northwest corner of Building 705, sampling and analysis to
date has defined the areal extent of pesticide-affected soil. The
pesticide concentrations present in the samples were primarily
attributed to DDT, DDE, DDD, Dieldrin, BHC and toxaphene. The areal
extent of affected is defined as follows: :

o North extent: Samples NW-15, NW-9, NW-5
o East extent: Building 705
o South extent: Samples NW-11, NW-13, NW-19

• o West extent: Samples NW-15, NW-11

AB419053-H91



ERM-Southwest, Inc.

Mr. Don Paulson, Jr.
CIBA-GEIGY Corporation
August 16, 1991
Page 3 of 3

The vertical extent of affected soil on the northwest corner of
Building 705 has been defined at all locations except NW-1 and
NW-4. The range of affected soil depth is between the ground
surface and 12 inches at the defined locations. Affected soil is
greater than 30 inches and 24 inches of depth for samples NW-1 and
NW-4, respectively. Additional sampling and analysis to define the
vertical extent of pesticide affected soil is proposed in Table 8.

We appreciate your continued confidence in our firm. If you have
any questions, or if we may be of further assistance, please do not
hesitate to call.

Very truly yours,

ERM-SOUTHWEST, INC.

Jouglaŝ S. Diehl, P.E.
President

JWW/ j br : AB419053-H91
Attachments

cc: Larry Feldcamp, Baker & Botts
Steve Goldfarb, CIBA-GEIGY
James Weishuhn, ERM-Southwest, Inc.

AB4190S3-H91



T213 TABLE 1

Summary of Round 1 Laboratory Results for Soil Samples
Bui Idlng 704. Area C

NWIRP
McGregor, Texas

Depth Parameters/Concentration (mg/kg) [a]
1 1 l V. 1 V U 1

Sample (Inches) Aldrin alpha -BHC beta-BHC 4,

E1-4 0-4 ND ND

E1-414 4-14 ND ND

E1-18 14-18 ND ND

E3-13 6-13 ND ND

E4-6 0-6 ND ND

E-67-6C [bl 0-6 ND ND

W123-6.C [C] 0-6 ND ND

W456-6C [d] 0-6 4 ND

W789-6C [e] 0-6 ND ND

EW-OC (fl -- ND 0.00006

NOTES:
ND - Not detected (below l i m i t of quant 1 tat Ion) .
(a] - Samples were analyzed for organic priority

Parameters not shown were not detected.

5

6

4

4-DDT 4.4-DDE 4.4-DDD

2,380

1,350

4

ND 10,800

ND

ND

2

54

ND

ND 0.

pol lutant

133

41

20

219

802

00049

pesticides

81 64

19 64

1 ND

845 379

21 Np

19 ND

3 ND

9 ND

61 ND

ND ND

by SW-846 Method

i
I/I
0
C
r*

|

ft

Toxaphene

ND

ND

ND

ND

ND

ND

ND

ND

1,740

ND

8080.

[b] • Sample E6 and E7 composite for Interval shown.
[c] • Sample W1, W2 and W3 composite for Interval
[d] • Sample W4, W5 and W6 composite for Interval
(el • Sample W7. W8 and W9 composite for Interval
[f] • Water Field Blank - results in mg/1.

shown.
shown.
shown.



T214
Page 1 of

Samp 1 e

E2-5

E3-18

E3-24

E4-12

E6-6

E6-12

E7-6

8 E7-12

3

Depth
Interval
( Inches)

0-5

12-18

18-24

6-12

0-6

6-12

0-6

6-12

Summa r y of Round 2
Bul

-

TABLE 2

Laboratory Resul
Iding 704. Area

NWIRP
McGregor, Texas

ts for
C

......

Sol I Samples

- - - - - - . - .. - .

i
l/t
O
C

£
f+

9

Parameters/Concentration (mg/kg) [a]

alpha-BHC

ND

ND

ND

ND

ND

ND

ND

ND

beta-BHC

10

1

0.8

ND

ND

ND

ND

ND

delta-BHC 4,4

ND 3.

ND

ND

ND

ND

ND

ND

ND

-DDT

410

103

126

3

0.3

1.4

5.7

12

4.4-DDE 4,4-DDD Dieldrin

126 101 ND

3 5 ND

4.5 7.7 ND

0.5 ND ND

0.5 ND ND

1.2 ND ND

2.7 ND ND

6.4 ND ND

Toxaphene

ND

ND

ND

ND

ND

ND

ND

ND

NOTES:
ND > Not detected (below l i m i t of quant I tat Ion).
(a) • Samples were analyzed for organic priority pollutant pesticides by SW-846 Method 8080.

Parameters not shown were not detected.



T214
Page 2 of 3

Samp I e

W1-6

W1-12

W2-6

W3-6

W4-6

W4-12

W5-6

W6-6

Depth
Interva 1
( Inches)

0-6

6-12

0-6

0-6

0-6

6-12

0-6

0-6

TABLE 2 (Cont'd)

Summary of Round 2 Laboratory Results for Soil
Bui Idlng 704. Area c

NWIRP
McGregor, Texas

Samples

-S
outhw

est, Inc.

Parameters/Concentration (mg/kg) (a]

alpha-BHC

ND

ND

ND

ND

1

ND

ND

ND

beta-BHC

3.5

0.9

0.05

0. 1

130

0.4

0.7

0.2

delta-BHC

ND

ND

ND

ND

1.5

ND

ND

ND

4.4-DDT

5.5

13

0. 1

1.9

1260

0.9

2. 1

1.2

4,4-DDE

4.5

ND

0. 1

3

92

ND

1.2

0.8

4, 4 -DDD

ND

ND

ND

ND

33

ND

ND

ND

D i e l d r i n

ND

ND

ND

ND

ND-

ND

ND

ND

Toxaphene

ND

ND

ND

ND

93

ND

ND

ND

NOTES:
ND * Not detected (below l i m i t of quantltatlon).
[a] » Samples were analyzed for organic priority pollutant pesticides by SW-846 Method 8080.

Parameters not shown were not detected.
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T214
Page 3 of 3

Sample

W7-6

W7-12

W8-6

W8-12-

W9-6

W9-12

W10-6

W11-6

W12-6

Depth
Interval
( Inches)

0-6

6-12

0-6

6-12

0-6

6-12

0-6

0-6

0-6

TABLE 2 (Cont'd)

Summary of Round 2 Laboratory Results for Soil
Bui Idlng 704, Area G

NWIRP
McGregor, Texas

Parameters/concentration (mg/kg) I

alpha-BHC

ND

ND

ND

ND

ND

ND

ND

ND

ND

beta-BHC

23

0.7

1.8

0.08

ND

ND

0.2

0.2

0.1

delta-BHC

ND

ND

ND

ND

ND

ND

ND

ND

ND

4, 4 -DDT

260

17

32

1

763

913

2.5

0.8

0.9

4,4-DDE

113

3.3

19

1

ND

ND

1

1

2.5

Samples

a]

4, 4 -DDD

8.4

ND

2.8

ND

ND

ND

ND

ND

ND

Dieldrin

ND

ND

ND

ND

ND

ND

ND

ND

0.6

-S
outhw

est, Inc.

Toxaphene

85

• ND

48

1.3

2,150

2,220

5.7

2

10

NOTES:
ND • Not detected (below l i m i t of quantltatlon).
(a] • Samples were analyzed for organic priority pollutant pesticides by SW-846 Method 8080.

Parameters not shown were not detected.



ERM-Southwest, Inc.

T215 TABLE 3
Page 1 of 2

Summary of Round 3 Laboratory Results for Soil Samples
Bui Iding 704, Area C

NWIRP
McGregor, Texas

Parameters /concent rat I on (mg/kg) [a]

Samp I e

E2-12

E3-30

E5-18

E7-18

E8-6

E9-6

E10-6

E11-6

°\ W1-18

Depth
Internal
( inches )

6-12

24-30

12-18

12-18

0-6

0-6

0-6

0-6

12-18

beta-BHC

0.01

ND

ND

ND

ND

ND

ND

ND

0.6

4.4-DDT

0.1

0.1

2.7

0.6

2

35

58.6

4.8

1.14

4,4-DDE

0.1

0.1

0.6

0.9

0.6

ND

39.0

2

0.24

4.4 DDD

NO

ND

ND

ND

ND

NO

ND

ND

ND

Toxaphene

ND

ND

ND

ND

ND

ND

ND

ND

ND

NOTES:

ND = Not detected (below l i m i t of quantitat ion).

[a]= Samples were analyzed for organic p r i o r i t y pollutant pesticides by
SW-846 Method 8080. Parameters not shown were not detected.



ERM-Southwest, Inc.

T215
Page 2 of

TABLE 3 (Cont'd)
2
Summary of Round 3 Laboratory Results for Soil Samples

Bui Iding 704, Area C

NWIRP
McGregor, Texas

Parameters /Concent rat ion(mg/kg)[a] '

Sample

W7-18

W9-18

W12-12

W16-6

W17-6

W23-6

W29-6

WB-6[b]

Depth
internal
( inches)

12-18

12-18

6-12

0-6

0-6

0-6

0-6

- -

beta-BHC

ND

ND

ND

ND

ND

ND

ND

ND

4,4-DDT

5.7

24.4

0.03

ND

0.8

0.2

0.03

ND

4,4-DDE 4,4 DDD

ND 3.8

5.3 ND

0 . 06 ND

ND ND

0.8 ND

0.4 ND

0.05 ND

ND ND

Toxaphene

ND

285

0.33

3,340

4.7

ND

ND

ND

NOTES:

ND = Not detected (below l i m i t quantitation).

[a]= Samples were analyzed for organic p r i o r i t y pollutant pesticides by SW-846.
Method 8080. Parameters not shown were not detected.

[b]= Water F i e l d Blank - results in mg/1.
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AB1I80S3-H91 TABLE 4

summary ol Round 4 laboratory Results lor soil samples
Buildings 704 and 70S. Area c

NHIRP

McGregor . Texas

sample

E9-11

£10-11

E11-6

E15-6

EI6-6

E17-6

M14-6

W14-11

WIS-6

W15-11

W16-6

W16-11

M16-18

W20-6

W21-6

Wll-6

NW1

NM1-11

Nrtl

NW1-11

Nrtl

NW4-6

NW6-6

DW lb|

Depth
inl e t Vd l
(inches)

6-tl

6-11

0-6

0-6

0-6

0-6

0-6

6-11

0-6

6-tl

0-6

. 6-11

• 11-18

0-6

0-6

0-6

0-6

6-11

0-6

6-11

0-6

0-6

0-6

Parameters/concentrations (mg/kg) 1*1

A l d r i n

ND

ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ND

ND

ND

ro
0.67

ND

ro
ro
7.8

ro
ro

alpha-BHC

ro
ro
ro
ro
ro
ro
ro
ro

1 .080

ro
ro

0.49

0.01

ND

ro
ro
ro
ro
ro
ro
ro
ro
ro
ro

beta-BHC

O.Ol

ro
1 .6

ro
ro
ro
158

0.74

145

ro
ro

4.78

0.04

0.51

0.79

ro
7.1

ro
ro

0.71

ro
ro

0.17

ro

gamma -BHC

ro
ro
ro
ro
rO
ro
ro
ro
114

ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ro
ND

ro

del ta-Bic

ro
ro
ro
ro
ro
ro
ro
ro
661

0.17

ro
0.17

ro
ro
ro
ro
1.8

ro
ro
ro
ro
ro

- ro
ro

4.4-DDT

0.57

0.51

128

41.9

ro
29.1

1.150

8.01

1.170

6.14

ro
S.69

0.11

1 .11

6.15

15.6

848

5.1

111

1 .14

t24

11

1.91

ro

4. 4 -DDE

0.48

0.49

59.8

4 1

0.19

16.4

114

0 19

789

0.11

ro
1 .15

0.01

0.81

1 78

t .9

127

1 .25

ND

ro
ro
8.8

1.18

rO

4.4-DOD

0.06

0.05

15.5

1.1

ro
ro
477

0.69

1.040

1.17

ro
1.79

0.01

0.44

1.36

0.54

ro
0.51

ro
ND

ro
3.9

0.18

ro

Dieldr In

ro
ro
ro
ro
ro
ND

99

0.1

ND,

ND

ro
0.18

ro
ro
ro
ro

81.6

1.67

77

0.37

138

18.6

1.11

ND

Hep 1 ach lor

ro
ND

ND

ro
ro
ro
ro

.ND

ro
ND

ro
ro
ro
ro
rO

ro
ND

ND

ND

ro
ro
3.8

ro
ro

S
outhw

est,

p
Toxaphene

0.76

ro
104

ro
ro
ro
ro
6. 1

ND

ro
1.140

11 .7

0.11

1.6

4.5

ro
1.690

60.4

ro
1

1.110

191

16.1

ro

NOTES:
ro • Not delected (below l i m i t ol quint I tat Ion).
|a| • samples were analyzed tor organic p r i o r i t y pollutant pesticides by sw-846 Method »oeo.
|b| * F i e l d blank

Parameters not shown were not delected.



AB119051-H91 TABIE 5

m

surnnary of A d d i t i o n a l Round 5 laboratory R e s u l t s lor soil samples
B u i l d i n g 704 and 70S. Area c

sample

£11-11

E14-6

EIS-11

E17-11

E18-6

E19-6

EI4-18

Wll -11

Wll-11

W27-6

NW1-I8

NM1-11

NW4-11

NWS -6

NW6-11

NW7-6

NW9-6

NW10-6

NW11-6

Depth
l n ( cf V3 1
(Inches)

6-12

0-6

6-12

6-12

0-6

0-6

11-18

6-11

6-11

0-6

11-18

6-11

6-11

0-6

6-11

0-6

0-6

0-6

O-6

NWIRP

McGregor y. Texas

Parameters/concentrations (mg/kg) (a)

Aldrin

ro
ro
ro
ro
ro
ro
ro
ro
ro
ro

0.167

1.17

ro
ro
ro
ro
ro
ro
ro

beta-sue

1.11
ro
ro

3.19

ro
ro

0.081

0.801

ro
ro
ro

0.411

ro
0.077

0.467

0.018

0.051

ND

ro

4.4-DDT

176

0.589

41.0

tss
3.06

1 .41

10.1

18.5

ro
1.96

1.77

7.90

51.7

0.597

0.0509

0.069

0.181

1 .38

1 .95

4. 4 -DDE

15.4

1 .66

7.70

IS. 4

5.47 .

0.517

ro
1 .14

ND

1.33

0.913

1.09

J.43

0.108

1 .11

0.185

0.111

1.80

1 .19

4.4-ODD

46.7

0. 191

6.15

17.0

1.11

0.131

1.16

7 49

ND

0.661

1.01

t .40

10.0

0.118

0.181

0.017

0.071

0.69

0.551

Dieldrin Heplachlor Toxaphene

ro
ro
ro
ro
ro
ro
ro
ro
ro
ro

1.78

ro
tl .6

ro
ro

0.040

0.011

ro
0.601

ro
ro
ro
ro
ro
ro
ro
10

ro
ro
ro
ro

1.15 '

ro
ro
ro
ro
ro
ro

50.7

10

ro
ro
ro
ND

ND

1.85

ro
1.10

44.2

48.9

96.7

1.90

5.01

0.71

0.81

6.5

19.0

I/I
O
C

40

aft

NOTES:

ro • Not delected (below l i m i t ol quant I tat Ion).
l a l • samples were analyzed for organic p r i o r i t y p o l l u t a n t p e s t i c i d e s by sw-846 Method eoeo

parameters not shown were not delected.
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AB320053-H91 TABLE 6

Summary of Additional Round 6 Laboratory Results for Soil Samples
Building 704 and 705, Area C

NWIRP
McCregory, Texas

ui
Oc
r»

40

Sample

E13-18
E15-18
E17-18
E18-12
E20-6
E22-6
E25-6
W14-24
W19-6
W21-18
W26-6
W27-12
W28-6
W33-6
NW1-24
NW3-18
NW4-18
NW10-12
NW11-6
NW12-12
NW13-6

TV NW15-6

Depth
Interval
( Inches)

12-18
12-18
12-18
6-12
0-6
0-6
0-6
18-24
0-6
12-18
0-6
6-12
0-6 -
0-6
18-24
12-18
12-18
6-12
0-6
6-12
0-6
0-6

Parameters/Concentrations

Al d r i n

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.030
0.060
0.050

ND
ND
ND
ND
ND

alpha-BHC

ND
ND

0.020
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

beta-BHC gamma -BHC

0.50
0.04
2.50
ND

0. 100
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.040
0.200
0.180

ND
ND
ND
ND
ND

ND
ND

0.01
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4, 4 -DDT

30.0
11.0
130

0.50
ND

0. 180
ND

3.50
0.070
0. 130
0. 140

ND
0.060
0.330
0.40
0.60
2.50
0. 100
0. 130
0.080
0.070

ND

4,4-DDE

5.00
1.50
11.0
0.80
1. 10
3.60
0.060
0.030
0. 160
0. 180
0.330
0.060
0. 100
0.400
0.20
0.20
0.30
0.50
0.70
0.090
0. 170

ND

(mg/kg)

4,4-DDD

1. 10
0.210
2.30
ND

0.030
ND
ND

0. 140
ND
ND
ND
ND
ND
ND
ND
ND

0.070
ND
ND
ND
ND
ND

(a]

Dieldrin Heptachlor

0.80
ND

0.90
ND

0. 100
ND
ND

0.020
ND
ND

0. 1100
ND
ND

0.050
0.80
0.20
0.80
0.030
0.060
0.050
0.030

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Toxaphene

20.0
0.40
15.0
ND

0.90
ND
ND
ND
ND
ND
ND
ND

0.60
0.20
20.0
6.0
8.0
0.50
1.00

0.900
0:70
ND

NOTES:

ND • Not detected (below l i m i t of quantltatlon).
(a] • Samples were analyzed for organic p r i o r i t y pollutant pesticides by SW-846 Method 8080.

Parameters not shown were not detected.



AB321053-H91 TABLE 7

Summary of Round 7 Laboratory R e s u l t s for S o i l Samples
B u i l d i n g 704 and 705. Area C

NWIRP
McCregory, Texas

uio
c

Samp Ie

E13-24
E15-24
E17-24
NW1-30
NW4-24

Depth
Interval
(Inches)

18-24
18-24
18-24
24-30
18-24

Parameters/Concentrations (mg/kg) [a]

Heptachlor
A l d r i n beta-BHC 4.4-DDT 4,4-DDE 4,4-DDD D i e l d r i n E n d o s ulfur I E n d r i n Heptachlor Epoxide Toxaphene

ND
ND
ND
ND

0.22

0.34
ND

0.70
0. 13
0.23

ND
ND

5.85
0.56
ND

4.34
2.25
2.10
0.53
1.69

ND
ND
ND

0.28
ND

0.20
ND
ND

2.88
2.95

ND
ND
ND
ND

0.41

ND
ND
ND
ND

0.26

ND
ND
ND
ND
0.1

ND
ND
ND

0. 11
0. 11

6.58
0.343
2.04
18.4
57.4

NOTES:
ND - Not detected (below l i m i t
[a] * Samples were analyzed for

Parameters not shown were

of quantltatlon).
organic p r i o r i t y p o l l u t a n t p e s t i c i d e s
not detected.

by SW-846 Method 8080.



ERM-Southwest, Inc.

AB3220S3-H91 TABLE 8

Proposed Round 8 Soil Samples Pesticide Analysi
Buildings 704 and 705, Area C

NWIRP
McGregor, Texas

Sample Location
Proposed Round 8

Samples for Analysis [a]

E13
E13
E13
E13

E17
E17
E17
E17

NW1
NW1
NW1
NW1

NW4
NW4
NW4
NW4

W9
W9
W9
W9

24-30
30-36. hold, no analysis
36-42. hold, no analysis
42-48, hold, no analysis

.24-30
30-36. hold, no analysis
36-42. hold, no analysis
42-48. hold, no analysis

30-36
36-42. hold, no analysis
42-48. hold, no analysis
48-54, hold, no analysis

24-30
30-36, hold, no analysis
36-42, hold, no analysis
42-48. hold, no analysis

18-24
24-30, hold, no analysis
30-36, hold, no analysis
36-42, hold, no analysis

NOTE:

[a] Samples proposed for Round 8 sampling event.
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Soil Sampling & Analysis Plan
Building 704, Area G

Naval Weapons Industrial Reserve Plant (NWIRP)
McGregor, Texas

1 - INTRODUCTION

1.1 Background

Hercules, Inc., the contractor for the Naval Weapons Industrial
Reserve Plant (NWIRP), discovered a layer of white substance in the
soil while preparing three shallow foundations adjacent to- Building
704 in Area G. The Southern Division, Naval Facilities Engineering
Command (SOUTHNAVFACENGCOM) investigated the finding and issued a
report dated June 14, 1988. DDT was found in several surface soil
samples adjacent to the east wall of Building 704.

The CIBA-GEIGY Corporation has agreed to conduct additional
sampling and analysis to define the extent of affected soil in the
immediate vicinity of Building 704. It is intended that any
remediation of this area will be performed as part of Area G site
remediation to be conducted pursuant to a consent degree between
CIBA-GEIGY and the U.S. Navy. CIBA-GEIGY is voluntarily addressing
this matter in the interest of expediting completion of site
remediation; however, it has not been established that the DDT-
affected soil is the result of CIBA-GEIGY operations.

1.2 Scope and Objectives

This document describes a sampling and analysis plan for
determining the vertical and horizontal extent of soils affected
by DDT around Building 704 in Area G of the NWIRP. Sampling
locations have been selected to establish the areal extent of
affected soil. Locations will be sampled in discrete depth
intervals to define the vertical extent of concern, analyzed
sequentially starting from the surface. This plan should produce
enough information to delineate the area of concern for possible
future action with a minimum of sample analysis. |

1-1
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2 - SAMPLING PLAN

2.1 Sampling Locations

Samples will be collected from the locations shown in Figure 2-1.
Four samples will be collected at each location, nominally at 0-
6", 6"-12", 12"-18" and 18"-24" depth intervals. In the event that
affected soil is visibly identified (i.e., white powder) during
digging and is continuous across a depth interval boundary (i.e.
at 6", 12", 18" or 24") , then the depth interval bottom will be re-
defined to include the visibly affected soil; in this case, the
following depth interval will start at the new depth and end at the
next nominal boundary. Each sampling location will be staked and
recorded as a pair of distance measurements from convenient
building corners. At least one 6" interval sample will be
collected from below an interval that contains visibly affected
soil. U.S. Navy sampling (June 1988 report) found that visually
affected soil is restricted to the top foot of soil. Deeper
samples will be taken to avoid a second sampling event in the event
analysis indicates that affected soil extends deeper than expected.
However, deeper samples will be analyzed only as necessary (see
Section 3).

Location El is adjacent to previous positive test locations and is
intended to determine the depth of affected soil at these
locations.

Samples from locations E3 and E4 will be composited by depth (i.e.,
0-6" samples composited, 6-12" samples composited, etc.) and are
expected to establish the north-south limits of the affected area.
Samples from locations E2 and E5 will be held in reserve for
analysis in the event this is not true. Samples E6 and E7 will be
composited by depth and are intended to establish that the affected
area does not extend to the east of the railroad tracks. Further
sampling between the railroad tracks and the building on the east
side are unnecessary, as it is assumed that excavation in this
small area will extend from the building to the tracks-.

i On the west side of Building 704, samples will be composited by
depth in groups of three locations: Wl, W2 and W3 f W4, W5 and W6;1

W7, W8 and W9. Samples from locations W10, Wll and W12 will be;
held in reserve.

Individual samples will be retained for all locations and depths.
Individual samples that are visibly affected will not be composited
with samples that are not visibly affected.

2-1
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2.2 Sample Collection Procedures

Soil samples will be collected in accordance with procedures
specified in SW-846. Samples will be obtained by using either a
hand auger or a post-hole digger. Samples will be collected in
wide-mouthed glass jars with Teflon-lined caps. Each jar will be
labeled, dated, initialed by the .collector and placed in an ice
chest with ice.

The sampling tool will be thoroughly cleaned before sampling and
between sampling locations using soap and water, scrubbed with a
brush as needed, followed by rinsing with distilled water.
Cleansing of the corer will be performed after completion of
sampling at each sample depth and at each sample location. All
wash and rinse waters will be disposed next to the sampling
location.

All samples will be kept at 4*C prior to analysis. Strict chain-
of-custody procedures will be followed.

The sampling sequence shall generally be from unaffected areas
toward potentially affected areas in order to further minimize the
potential for cross-contamination of samples.

2.3 Safety Procedures

In accordance with the Health and Safety Plan for Final Site
Remedial Actions at Area G, based on the results of U.S. Navy
analyses, only Level D protection (protective clothing only) will
be necessary. Respirators will be available and used if warranted
by wind-blown dust.

2-3
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3 - ANALYTICAL PLAN

U.S. Navy analysis of prior samples from these areas indicates that
DDT is the only constituent of concern. However, at the request
of the U.S. Navy, samples will be analyzed for organic priority
pollutant pesticides by SW-846 Method 8080.

Sample El will be analyzed for the top 3 intervals (0-6", 6-12" and
12-18"). For the remaining, composite samples, the top interval
(0-6") of each location will be analyzed immediately. Deeper
composite sample intervals will be analyzed sequentially only
where the overlaying interval analysis shows a total concentration
of pesticides greater than 10 mg/kg. An exception to the above is
when samples contain visibly affected soil, where the occurrence
will be noted and the sample not analyzed. Instead, the next
deeper interval which is not visibly affected will be analyzed.

Additional sample depths will be analyzed sequentially until the
total concentration is below 10 mg/kg. In addition, individual
samples used to make a composite sample will be analyzed for any
composite sample with a total concentration greater than 10 mg/kg.

The following is a summary of the intended immediate analyses and
compositing arrangement, to be followed unless detection of visibly
affected soil dictates otherwise:

Sample Location Composite Immediate Analysis

El no 0-6", 6"-12", 12"-18"
E3, E4 yes 0-6"
E2, E5 no none, hold
E6, E7 . yes 0-6"
Wl, W2, W3 yes 0-6"
W4, W5, W6 yes 0-6"
W7, W8, W9 yes 0-6"
W10, Wll, W12 no none, hold'

i Sample analyses noted as "hold" will be carried out only if needed
i to define the areal extent of affected soils. Analysis of

intervals deeper than the 0-6" (except for El) will be performed
when needed to define the vertical extent of affect soil.

3-1
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4 - REPORT

Upon completion of sampling and analysis, a report will be
submitted to the U.S. Navy by CIBA-GEIGY. This report will
document the sampling effort, present the analytical results, and
recommend the area and depth of remediation.
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5090
Ser AIR-V222A/2907d e NOV m

Frcra: Ccrrmander, Naval Air Systems Command
To: ElM-Southwest, Incorporated (Mr. L.X. Holder)

16000 Memorial Drive
Suite 200
Houston. TX 77079-4006

Subj: SOIL SAMPLING AND ANALYSIS PLAN, BUILDING 704, ASIA G,
. NAVAL WEAPONS INDUSTRIAL 8ZSZ&VE PLANT, MCGREGOR, TEXAS

Ref: (a) ZSH Itr of 27 Oct 89 '

1. Th8 ravised Soil Sampling and Analysis Plan submitted by
rsfarence (a) on behalf of CIB1-GZIGY Corporation has -bean
reviewed, As presented, the plan appears sufficiently
satisfactory to permit ccromsncanent of the sampling effort. This
authorization does not preclude any r-quiraments that may be
added 'at a later date by the Texas Water Ccmraiisien or other
regulatory agency. Upon ESH's completion of the sampling, and
report submission, and after th. Navy's review of tha report, it
is anticipated that & meeting will be held to discuss the
findings and attempt to finalise the Area C remedial
requirements.
2. It will be necessary for ESM-Southwest to raaJce the necessary
arrangements directly vith Hercules, Incorporated, the Naval
weapons Industrial Reserve Plant operator, for access to tfce
ara a. Hercules will be notified by separata correspondence from
the Navy that EXM will be performing additional sai&plinj- in the
area of Building 704, Area G.

3. It is revested that E5M inform the Navy tvo weeks in advance
of the intended date on which sampling will begin in order that
the Navy may have a representative present. If additional
information is required, please contact Mr. Robert E. Booth.
AIR-4222R, at (2025 632-0094.

A. p. mt
By dlrxtien

Copy to:
Department of Justice,

Environmental Enforcement
(Mr. B. Buckheit)

(Mr. R. Moser)
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Soil Sampling & Analysis Plan
Building 704, Area G

Naval Weapons Industrial Reserve Plant (NWIRP)
McGregor, Texas

1 - INTRODUCTION

1.1 Background

Hercules, Inc., the contractor for the Naval Weapons Industrial
Reserve Plant (NWIRP), discovered a layer of white substance in
the soil while preparing three shallow foundations adjacent to
Building 704 in Area G. The Southern Division, Naval Facilities
Engineering Command (SOUTHNAVFACENGCOM) investigated the finding
and issued a report dated June 14, 1988. DDT was found in
several surface soil samples adjacent to the east wall of
Building 704.

The CIBA-GEIGY Corporation has agreed to conduct additional
sampling and analysis to define the extent of affected soil in
the immediate vicinity of Building 704. It is intended that any
remediation of this area will be performed as part of Area G
site remediation to be conducted pursuant to a consent degree
between CIBA-GEIGY and the U.S. Navy. CIBA-GEIGY is voluntarily
addressing this matter in the interest of expediting completion
of site remediation; however, it has not been established that
the DDT-affected soil is the result of CIBA-GEIGY operations.

1.2 Scope and Objectives

This document describes a sampling and analysis plan for
determining the vertical and horizontal extent of soils affected
by DDT around Building 704 in Area G of the NWIRP. Sampling
locations have been selected to establish the areal extent of
affected soil. Locations will be sampled in discrete depth
intervals to define the vertical extent of concern, analyzed
sequentially starting from the surface. This plan should
produce enough information to delineate the area of concern for
possible future action with a minimum of sample analysis.

1-1
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2 - SAMPLING PLAN

2.1 Sampling Locations

Samples will be collected from the locations shown in Figure 2-
1. Four samples will be collected at each location, nominally
at 0-6", 6"-12", 12"-18" and 18"-24" depth intervals. In the
event that affected soil is visibly identified (i.e., white
powder) during digging and is continuous across a depth interval
boundary (i.e. at 6", 12", 18" or 24"), then the depth interval
bottom will be re-defined to include the visibly affected soil;
in this case, the following depth interval will start at the new
depth and end at the next nominal boundary. Each sampling
location will be staked and recorded as a pair of distance
measurements from convenient building corners. At least one 6"
interval sample will be collected from below an interval that
contains visibly•affected soil. U.S. Navy sampling (June 1988
report) found that visually affected soil is restricted to the
top foot of soil. Deeper samples will be taken to avoid a
second sampling event in the event analysis indicates that
affected soil extends deeper than expected. However, deeper
samples will be analyzed only as necessary (see Section 3).

Location El is adjacent to previous positive test locations and
is intended to determine the depth of affected soil at these
locations.

Samples from locations E3 and E4 will be composited by depth
(i.e., 0-6" samples composited, 6-12" samples composited, etc.)
and are expected to establish the north-south limits of the
affected area. Samples from locations E2 and E5 will be held in
reserve for analysis in the event this is not true. Samples E6
and E7 will be composited by depth and are intended to establish
that the affected area does not extend to the east of the
railroad tracks. Further sampling between the railroad tracks
and the building on the east side are unnecessary, as it is
assumed that excavation in this small area will extend from the
building to the tracks.

On the west side of Building 704, samples will be composited by
depth in groups of three locations: Wl, W2 and W3; W4, W5 and
W6; W7, W8 and W9. Samples from locations W10, Wll and W12 will
be held in reserve.

Individual samples will be retained ' for all locations and
depths. Individual samples that are visibly affected will not
be composited with samples .that are not visibly affected.

2-1
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2.2 Sample Collection Procedures

Soil samples will be collected in accordance with procedures
specified in SW-846. Samples will be obtained by using either a
hand auger or a post-hole digger. Samples will be collected in
wide-mouthed glass jars with Teflon-lined caps. Each jar will
belabeled, dated, initialed by the collector and placed in an
ice chest with ice.

The sampling tool will be thoroughly cleaned before sampling and
between sampling locations using soap and water, scrubbed with a
brush as needed, followed by rinsing with distilled water.
Cleansing of the corer will be performed after completion of
sampling at each sample depth and at each sample location. All
wash and rinse waters will be disposed next to the sampling
location.

All samples will be kept at 4*C prior to analysis. Strict chain-
of-custody procedures will be followed.

The sampling sequence shall generally be from unaffected areas
toward potentially affected areas in order to further minimize
the potential for cross-contamination of samples.

2.3 Safety Procedures

In accordance with the Health and Safety Plan for Final Site
Remedial Actions at Area G, based on the results of U.S. Navy
analyses, only Level D protection (protective clothing only)
will be necessary. Respirators will be available and used if
warranted by wind-blown dust.

2-3
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3 - ANALYTICAL PLAN

U.S. Navy analysis of prior samples from these areas indicates
that DDT is the only constituent of concern. The samples will
be analyzed for DDT, DDD and DDE. SW-846 analysis method 8080
(GC) will be used.

Sample El will be analyzed for the top 3 intervals (0-6", 6-12"
and 12-18"). For the remaining, composite samples, the top
interval (0-6") of each location will be analyzed immediately.
Deeper composite sample intervals will be analyzed sequentially
only where the overlaying interval analysis shows a total con-
centration (DDT, DDD and DDE) greater than 10 mg/kg. An
exception to the above is when samples contain visibly affected
soil, where the occurrence will be noted and the sample not
analyzed. Instead, the next deeper interval which is not
visibly affected will be analyzed.

Additional sample depths will be analyzed sequentially until the
total concentration is below 10 mg/kg. In addition, individual
samples used to make a composite sample will be analyzed for any
composite sample with a total concentration greater than 10
mg/kg.

The following is a summary of the intended immediate analyses
and compositing arrangement, to be followed unless detection of
visibly affected soil dictates otherwise:

Sample Location Composite Immediate Analysis

El no 0-6", 6"-12", 12"-18"
E3, E4 yes 0-6"
E2, E5 no none, hold
E6, E7 yes 0-6"
Wl, W2, W3 yes 0-6"
W4, W5, W6 yes 0-6"
W7, W8, W9 yes 0-6"
W10, Wll, W12 no none, hold

Sample analyses noted as "hold" will be carried out only if
needed to define the areal extent of affected soils. Analysis
of intervals deeper than the 0-6" (except for El) will be
performed when needed to define the vertical extent of affect
soil.

3-1
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4 - REPORT

Upon completion of sampling and analysis, a report will be
submitted to the U.S. Navy by CIBA-GEIGY. This report will
document the sampling effort, present the analytical results,
and recommend the area and depth of remediation.

4-1

1631



ATTACHMENT D

Figures

ABJ170SWB1



REFERENCE 12



• R2UBH
I U-JI

O PUBHh

WACO 5W

TEMPLE

ACREAGE GUIDE

Other information including a narrative report concerning the
wetland resourc*s depicted on TI-HS document may be available
For information, contact

1:
1 

00
, 0

00
 N

A
M

E
:

vJ
kt

O
 

.S
vJ

T
-£

l^
P

L
£

T
O

P
O

 
N

A
M

E
:

vi
^f

tE
^,

 -T
EX

..

TECHNICAL RESPONSIBILITY
TASK

Transfer
115 Lenering

ZTS QC

MAP PI QC

ZTS CORRECTION

CORRECTION CHECK

F.W.S. ACCEPT

NAME
-*. VIL*;

it

•s zy u jrvr 1PY - s U flc PP

T- «/£!

J NICHOLAS
K. pce^^^v^y

^JffiA T&&-&. ?"

DATE
T.-1-Wi!
Z.-5- Si-

^ 12-???

2 ,-f. «•«?

Z- 15-58
£- /<?-£&
3-9-66

SY5TTM

SUBSYSTEM

CLASS

M MARINE
1

I
1 - SUBTIDAL

J

SPECIAL NOTE
This document was prepared primarily by stereoscopic

analysis of high altitude aerial photographs Wetlands were
identified on the photographs based on vegetation, visible
hydrology and geography in accordance with Cla*irfica-
tion of Wetland* ind D««pwater Habitats of th« United
StatM (FWS. OBS 79 31 December 1979) The aerial
photographs typically reflect conditions during the specific
year and season when they were taken In addition, there
is a margin of error inherent in the use of th« aerial
photographs Thus, a detailed on the ground and historical
S«?IY:T o' .: s:ng!s s>-.3 msy result >n e >-eviSK}ri c? tlvi
wetland boundaries established through photographic
interpretation In addition, some smalt wetlands and those
obscured by dense forest cover may not b« included on
this document

Federal. State and local regulatory agencies with jurisdic-
tion over wetlands may define and describe wetlands m a
different manner than that used in this inventory There is
no attempt, in either the design or products of this inven-
tory, to define the limits of proprietary jurisdiction of any
Federal, State or local government or to establish the
geographical scope of the regulatory programs of govern-
ment agencies Parsons intending to «ngag« in actrvrriss
involving modifications within or adjacwnt to wottand
•rea« should se«fc trve sdvic* of appropriate F«deral. State
or local agartcies concerning specified agency regulatory
programs and proprietary jurisdictions that may affoct

'such activities

I
RB

2 - INTERTIDAL
1

ROCK
BOTTOM

i r
UB UNCONSOUOATEO AB

BOTTOM

1 Bedrock
2 Rubble 2 SIT)

3 Mud
3 Rooixl
5 <Jr*nr~**

Subrrtaryer*

T 1
BED RF =EEF OW VPfVWATfK

itntnown SatJOfrt

1 Coral
3 Worm

SYMBOLOGY EXAMPLE

SYSTFV

( '; 4SS
L2EM2F

SUBCIASS v V A f p p

URAND :NON w?*:AN'D>

RI2OWH
(LINEAR DFfPWATER HABITAT.

MCGREGOR TEX

NOTES TO THE USER
• Wm'jiojn rviich have N»«n 'n»lrf eiamtned are indicated

on '*« '"so by an asteruk !*)
• Addition* or correction* to !he wetlands information

dnpl»v«d on this map are joliored Please forward such
information to the address indicated

• Subsystems Classes Subclasses and Wawr Regimes
m Irtlici were developed ipeci'icai'v 'or NATIONAL
WETLANDS INVENTOR^ "»PP'ng

« Some areas designated M R4SB R4SBW OR R4SBJ
(INTERMITTENT STREAMS) fay "Ot meet t*e rtefmi
tton of wetiand

• This map uses th« class Unconsolidaled Shore [US|
On earlier NWT maps that class was designated Beach/
Bar (88). or Flat (FLI Subclasses remain the same in both
versions

U S DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

Prepared by National Wetlands Inventory

AERIAL PHOTOGRAPHY

Primarily represents upland areas, but may include
unclassified wetlands such as man-modified areas, non
photo-identifiable* areas and/or unintentional omissions

DATE

SCALE

TYPE

8!
58 000
C I R

DATE

SCALE

TYPE

1
*B

3 Ro
5 Uf

«OtlATlC BED US ROCKV SHOBE

1 B*»oet
2 Rubbta

'JS - UNCONSOLIOATEP
SHORE

2 Sand
3 Mud

1
RB ROCK

1

1 - SUBT1DAL
I

E - ESTUARINE
1

— i V" 1 1 i
UB - UNCONSOUOATED AB AQUATIC BED «E REEF OW -OffUWfTFf AB AQUATIC 9EO

2 - INT

l i l
•H «»ff S8 STREAMED «*S ROCKY

!
'ERTIDAL
1

1 I I 1
US UNCONSOLtOATED *M EMERGENT SS SCRUB SHRUB FQ fORESTTD

BOTTOM BOTTOM Uninown gorrom vvi b«Jt<t

1 Bedrock
2 Rubb>.

1 Cobble Gravel • Algal 2 Mollusc
2 Sand 3 Rooted va"scular 3 Wor-n
3 Mud 4 Floating v'sscular
4 Organic 5 Untnowr* Sjvner-pe/tr

' A(g.f
3 Root«d V»»eu,aV
4 Floating Vwut**1

5 Ur*nom SuA«Tw0«

7 Mo**M 1 Cobbto G'»v«t ' B«drfX*
3 Wrw* 2 S<ind 2 Rubb*«

1 Mud

•** 4 O'g*n.r

1 Cot*** G'«v»rt 1 Pwfwwunr 1 Broad l*«vnd t Broad L«av«<i
2 SaW1*! 2 NoApWf Sn»t»Ot 0*CKlUOiJ» OwOfirUOUC

3 Mud ? Ww*dt* L«»v»»d ? ***mdt«j tamvod
4 OO.KIM: Osjciduosj.1 O^odoou*

3 Sroaixl Leavwd 3 r>oa»d L*«vtf<)

SYSTEM

SUBSYSTEM

CLASS

5 Deed
6 On-**
7 f.^f

L - LACUSTRINE
SYSTEM R - RIVERINE

I

SUBSYSTEM 1 - TIDAL
CLASS RB - ROCK

fm» laai 1 Padrocfc
2 Rubble

1 I I 1

2 - LOWER PERENNIAL 3 - UPPER PERENNIAL 4 - INTERMITTENT 5 - UNKNOWN PERENNIAL

US - UWCONSOUOATEO
BOTTOM

1 Cobble Gravel
2 Sand
3Mud
4 Organic

•SB STREAMBEO

1 Bedrock
2 Rubble
3 Cobbta Gravel
4 Sand
*, Mud
8 Organic

AB AQUATIC BED

1 Algal
2 Aquatic Moee~
3 Rooted Vascular
4 Floating Vascular

RS - ROCKY SHOBt US UNCONSOLIOATED "EM - EMERGENT
SHORE

I Bedrock 1 C<*ei»G'ivel J NonpersnHent
2 Rubble 2 land

1 k*ud

OW - OPtHWATTR.'
Uninovim ffoerofn

SYSTEM

CLASS

•>TTEAM8EP « limitxf to TIOAt tnd IMTERMrTTENT SUBSYSTEMS «•» comprml th« only CLASS m lfN« INTERMrrTENT SUBSYSTEM

"EMERGENT * lrir.ft»d lo TIDAL ind LOWER PERENNIAL SUBSYSTEMS Th. t«m»ming CLASSES 9r> 'oond in 111 SUBSYSTEMS

P - PALUSTRINE
I

1

RB - ROCK BOTTOM

1 Bedrock
2 Rubble

|
UB - UNCONSOUPATED

BOTTOM

1 CobbH Gravel
2 Sarx)
3 Mud
4 Organic

I
AB AQUATIC BED

1 Algal
2 Aquatic Mosa
3 Rooted Vascular
4 Floating Vascular
S /^n*/x>wn 5uomeroer>
6 t/n*rx7wn Sur/ac*

1 1 1
US - UNCONSOLIOATEP Ml - MOSS LICHEN FM EMERGENT

SHORE

1 Cobble Gravel 1 Moss t •V»»tent
2 Sand 2 Lichen 2 Nui *>e' intent
3 Mud
4 Organic

r 5 Vegetated

|
ss - sccue SHRUB

1 Broad Leaved
DeCMjuous

2 Needle Leeved
Deciduous

3 Broad Leaved
Evergreen

4 N»e<*e Leavwf
Evergreen

S Deed

| |
FO FOfESTED OW

Un

T ftroad Leaved Deciduous
2 Needle-Leaved Deciduous
3 Broed Leaved Evergrenn
4 Needle Leaved Evergreen
5 Dead
0 Deciiotyous
7 f verpr-eer*

f
1 -LlVNETIC

il
r

RB ROCK
BOTTOM

1 Bedrock
2 Rubble

1
UB UNCONSOLID>*TEO AB AQUATIC

BOTTOM

I Cobble Gravel
2 Sand
3 Mud

.

BED

1 Algal
2 Aquatic Mocs
3 Rooted Vascu
4 Floating Vaact
5 t/n*nown SL*I

|

OW Off N WA TfR • KB ROCK
U

ar
lar

inai'c*e/»f

renown BotTatn BOTTOM

1 B«*ort
2 Rubble

|

1

2 - LIT

I

TORAL

U8 V«»CO«<SOLIDATED AB - AQUATIC RS ROCKY
SOrrrM

1 Cdttt* Irevel
2 Sand
3 Mud
4 f>g4in ir

8 C/n*nown Siwrece

BED

1 Algal 1

SHORE

Bedrock
2 Aouattc MOM 2 Rubbto
3 Rooted Vascular
4 Floating Vwcutar
5 Untno*m Submarymf
6 t/ndr/wwn Surface

| | f
US UNCONSOUOATED EM EMERGENT OW OWVMrT".

SHORE tyn*nowrr Bottom

T Cobble Gi-evet 2 Nonperstslent
2 Sand
3 Mud
4 Organic
5 Vegetated

SYSTEM

SUBSYSTEM

CIAS*

Subcixa

7 f verpreerr

MODIFIERS
tn order To mor» adAquatary d«scrib* w«ll«ntf and Jaagnarar habitats on* of more of t*w w»t»r nagtma water crtamisfry

•oM or «p«ciaf modtfi«rs '"•Y b« applwcj at th« cl8«« or 1o»xar t«v«* >n tna hterarchy Tha farmed modttt«r may also be applied to the ecological »vsT«m

WATER REGIME

Non Ticl»» Tidal
A TarnooranV Flooctod H FVmanemty Fkxjdad K *rtifiei'ltr FkxHiftt ' S Tamoorary Tida*
B Saturnad J Imarmmantlv Floods) L Subtidal ' R Saaaonal T«)al
C Seasonally Flooded K Artificially Ftoooed M Irregularly Exposed 'T Sanvoarmanam Tidal
0 Sa«sor»atfy Ftotxted/ W IntarmirtamN N Ragularty FlooOXI " V Permanent Tidal

fffil DrfinfH Flood^d/T.mgorarv P trragiilarly FVx«»rd U Untn***
E 5»a»o"^"v '̂oodarf/ Y Satursfad'Sem^je'manen*'

Sawrararf Saaaonal
F Sanmarmanantly Flood*! Z lm»r.™nently
G lnta<mittarrtiy Evpoaad Exposed 'Pef-.anent 'Thasa water ragtmas ara on r̂ used in

^j Un^nowm tida'ty influenced fresfrweter tystafrts

WATER CHEMISTRY

Coastal Halinity Inland Salinity pH Modifiers for
all Fresh Water

t Mt«a**aline 7 Hvpertalina
J tun -̂na 8 Eusalioa B ̂ ^
1 Mannahna <S'Kl.*l 9 M,»o«al,na , D,cumrM,utr,,
4 »,*r»*̂ a 0 Fresh , Mj^:n,
3 Mawalina
8 O'igonalina
O'-aer-

SOIL

g Organic
n Mineral

SPECIAL MODIFIERS

6 ffffaver h Olifd'Irrv&jtidet/
d Partt»lty Dratn*d 'Oilt+ed ' Arfrficial Substrata
f Farmed > Sixv/

x Excavated
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Other information including a narrative report concerning the
wetland resources depicted on this document may be available.
For information, contact:
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TECHNICAL RESPONSIBILITY . '

TASK
Transfer

L ' 3 Lettering

ZTS QC
MAP PI QC
ZTS CORRECTION

CORRECTION CHECK

F.W S, ACCEPT

NAME
SK£RVL O6EM.C
SHtRYL. O«i*vi-E

£. PRMIYM
s3~f'A'<r/~^
5n£R/L' caCcl£

/< PtAvixnr
^/yvr -TSK.X.Y

DATE
rz - 22 - n
iz.-Z5 -n
1- /?-S2

*/r/tr
\-Z2--W ,

<2- Y -52

V9-SS

avl P.!

SPECIAL NOTE
This document was prepared primarily by stereoscopic

analysis of high altitude aerial photographs. Wetlands were
ideoiified on the photographs based on vegetation, visible
hvdrologv. and geography in accordance with C!asiifica-
tton of Wetla/idi and Doepwster Habitats of the United
Stitw (FWS/OBS - 79/31 December 1979). The aerial
photographs typically reflect conditions during the specific
year and season when they were taken. In addition, there
i« a margin of error inherent in the use of the aerial
photographs Thus, a detailed on the ground and historical
analysis of a single site may result in a revision of the
wetland boundaries established through photographic
interpretation. In addition, some small wetlands snd those
obscured by dense forest cover may not be included on
this document.

Federal, State and local regulatory agencies with jurisdic-
tion over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is
no attempt, in either the design or products of this inven-
tory, to define the limits of proprietary jurisdiction of any
Federal, State or local government or to establish the
geographical scope of the regulatory programs of govern-
ment agencies. Persons intending to engage in activities
involving modification* within or adjacent to wetland
areas should seek th« advice of appropriate Federal. Stats
or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect
tuch activities.
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SYMBOL.OGY EXAMPLE

SYSTEM
SUBSYSTEM
^ CLASS

L2EM2F
\

SUBCLASS. WATER REGIME

UPLAND (NON-WETLAND)

R2OWH
(LINEAR DEEPWATER HABITAT)

25- 31'07'30"
CiTY HALL 37 97=22'30"

MOFFAT: TEX.

NOTES TO THE USER
• Wetl»nd« which have been field examined are indicated

on th« map by an asterisk (•).
• Additions or corrections to the wetlands information

displayed on this map are solicited Please forward such
information to the address indicated

• Subsystems. Classes. Subclasses, and Water Regimes
in Xtlic* were developed specifically for NATIONAL
WETLANDS INVENTORY mapping

• Som« tress designated ss R4SB. R4SBW. OR R4SBJ
(INTERMITTENT STREAMS) may not meet the defini-
tion of wetland

• Thi; rrrp •jr.T? "r^? ctsss Mnmnvilirlpted ShdVp, (US)
On earlier NWt maps that class was designated Beach/
Bar (SB), or Flat (FL). Subclasses remain the same in both
versions.

U.S. DEPARTMENT OF THE INTERIOR

. ' FISH AND WILDLIFE SERVICE

Prepared by National Wetlands Inventory

AERIAL PHOTOGRAPHY

rj — Primarily represents ' upland areas, but may include
wetlands such as man-modified areas, non

areas and/or unintentional omissions.

DATE:

SCALE:

TYPE:

It

1.58 000
OR

DATE:

SCALE:

TYPE:

SYSTEM

SUBSYSTEM

SYSTEM

SUBSYSTEM
CLASS

1
RS - KOCH

BOTTOM

t Bedrock '
2 Rubble

1

I

— SUBTIDAL

1 1
IS) - UNCONSOLIOATED AB - AQUATIC BED

BOTTOM

t Cobble-Gravel ' 1 Algal
2 Sard 3 Rooaad Vascular
3 Mod SUntoxwvn
4 Organic Suom« uanf

1
RF — REtF

1 Cor*
3 Worm

M - MARINE
1

~I
OW - 0«W VMTFJ?/

2

I
AB - AQUATIC BED

IAIo.1
3 Rooted Vascular
S Ol*nown Suo/narpenr

•

\

- INTERTIDAL
1

1
OF - »f tf

1 Coril
1 Wbrm

1
RS - ROCKY SHORE

1 Badrock
2 Rubbla

1
US — UNCONSCXJCATED

SHORE

1 Cobbla.rjrtvil
2S<nd
3 Mod
4Orjane

E - ESTUARINE

1
RB -ROCK

BOTTOM

1 Bedrock
2 Rubble

1

1 _ SUBTIDAL

1 1 - I I
U8 - UNCONSOUOAfED AB - AQUATIC BED RF - REEF OW - OftN WA TIW/

BOTTOM Wiinown Bottom

1 Cobble-Gravel ' **Q*I 5 Mollusc
2 Sand 3 Rootad Vascular 3 Worm
3 Mud 4 Floating Veecutar
4 Orgarhc B Urarrwwn 5urvnaroanf

8 t/mrnowrr Surface

2 - INTERTIDAL
1

1 I
AB - AQUATIC BED RF - IW

1 Algal
3 Rootad

2Uo**jat
Vascular 3 War—

4 Floating Vascular
S E/nt/xm
8 Urursww

m Suomeryarw1

m Surface

1 1
' SB - STREAM8SD RS - ROCKY

SHORE

1 Cobble-Gravel 1 Bedroct
2 Sand 2 Rubble
3 Mud
4 Organc

;

1
US - UNCONSOLIOATED

SHORE

1 Cobble Gravel
2 Sand
3 Mud
4 Organ*

*"

1 1
EM - EMERGENT SS - SCRUB SHRU8

1 Persistent 1 Broad-leaved
2 Nonpenistent Deciduous

2 **e«dte- Leaved
Deciduous

3 Broad-Leaved
Icvergraen

Evergreen
S Dead

1
FO - FORESTED

1 Broad leaved
Deciduous

2 Needle Leaved
Deoduous '

3 Broad-Leaved
Evergreen

Evergreen
5 Deed

SYSTEM

SUBSYSTEM

CLASS

Sobcfau

7 fv«rort*n

R - RIVERINE
I

L — LACUSTRINE

1 —TIDAL
RB-ROOt

1 Badrock

U8 - UNCONSOUOATEO
BOTTOM

1 Cobfcf* GrMl
1 S.M
3 Mud

2 — LOWER PERENNIAL 3 — UPPER PERENNIAL 4 - INTERMITTENT

•SB - STREAMBED AB - AQUATIC BSD RS - ROCKY SHORE US - UHCONSOUOATED

5 — UNKNOWN PERENNIAL

2 RuMX*
3 Cofctto Gr»v»l

5 Mud
6 Organic

t Algal
2 Aquatic Moaa;
3 Ro^ad Vnnjkjr
4 Floating Vascular

1 Bodrnci
2 Rubbla ISand

3Mud
4 Organ*

"EM _ EMERGENT WI-OPtNWXTtR/
• Untna^n Saaom

SYSTEM

• CLASS

8 IX:

•STRtAMBEO is Hmiwd to TIDAL ind INTESUrTTENT SUBSYSTEMS, ind conirynai lf» ontr CLASS ai !r» IrTrERMITrENT SUBSYSTEM

"EMERGENT • limited to TIDAL and LOWER PERENNIAL SUBSYSTEMS The remaining CLASSES era found in in SUBSYSTEMS •

P — PALUSTRINE

1
R8-ROCK

BOTTOM

t Badrock
2 Rubble

1 -

— r

1

LIMNETIC
1

UB( - UNCONSOUOATEO
BOTTOM

1 gobble Grav<
2 $and
3 hvlud
4 ^Trganic

rl

1 1
AB - AQUATIC OW - Oftft WA TtX/

BED Ur*no**n Bottom

1 Algal
2 Aquatic Moss
3 Rootad Vascular
4 Floating Vascular
S t/n*nown Suomaroanf
6 UnJtnown 5ur/aca

I
RB — ROCK

BOTTOM

1 Bedrock
2 Rubbla

1
u») _ m»rr>souoATED

•one**

1 CoM*. f>e-et

' .
2 -LITTORAL

1
.

1 I
AB - AQUATIC RS - ROCKY US - UNCONSOUOATED EM - EMERGENT

BED

1 Aloe* 1

SHORE SHORE

Badrock 1 Cobble Gravel 2 Nonoet ustai it

|

OW — Off H WA TtH/
OV»tnown Bottom

2 Sana; 2 AotatK Uoa> 2 Rubbla 2 Sand
3 Mud
40raar«c

2- Hooted Vaacussr
4 Floating Vascular
f t/rtfiowrr 5u6man*anr
6 C/rvt/vnm 5urfeor

3 Mud
4 Organic
5 Vegetated

SYSTEM

SUBSYSTEM

CLASS

Subclaaa

RB - ROCK BOTTOM

t Badrock
2 Rubbla

"T 1
UB - UNCONSOUOATED AB - AQUATIC BED

BOTTOM
US — UHCCWSOLIOATED ML - MOSS UCHEN EM - FMmcENT

SHOWS

t Cobtsla Gravat
2Sand
3 Mud
4 Organ*

1 Algal
2 Ac'jatc Moss
3 Rooted Vascular
4 Ftoat^g Vatcular
( Unrrvvn Juomaroenf

vn 5urrac»

3 Mud
4
5

SS - SCRUB SHKU8 FO -

2 N
t

3 Br

OW — OffN WA TFR/
UnJtnown Bottom

2 N
3 Bf

5 D«»d
8 CW
7 Fv

MODIFIERS
In order to mar* td*quat9fY rVscrTb* wt«tf»nd i*M 1**p*i*9r habitata on« or mor« of t)Se wtrrvr r*jtm*i. water c^emrartry,

»oH. or «p*ci«t modrfi«fi mtfy b« «p '̂»*d §1 Ih« class or.*Ow«r 1*v«f ^ T*.» hiatrar^y. The far n»»d rr.odtfi.jr m*y »Ho be »pc''Wd to Th» ecoto îcal »yn**n

WATER REGIME

Non -Tidal Tidal

A Taixjoranly FkXJdad H •armanant̂  Flooded X Aslificttlfr flovlvl ' S Tamoorar, -TVial
B Saturatad J k«a<-m«Tantty Flooded L SototKjaf . 'R Saaaona! T«Ja)
C Saasanally FtaOoad K Artifk»i«T Flooded M Irraaular't E«pc««d 'T San»parrnananl- Tidal
D Sttiofffy Flat***!' W trrtarmmantly N RagularV Flooded 'V Parmanant Trial

Wtlt £V««Tarf • Ftooded.'"ra^oor»ry .» Irragularry F'oodad U Untnr~n
E J««.oo»^ FloP'tod-' f T Saturwad, S«r*c«rmjnant/

Jarurar»rf Saasonal
F SemoertrwnanXrV Fteodad I »Ha<-m»tantV •'

- . U Untno^rfi ^ bdally mfluanead. Ti ia~in inn aysranK

WATER CHEMISTRY

Cowtal Halinity Inland Salinity pH Modifiers for
t H -̂a,̂ . 7 Hv̂ Kialin. afl Fresh Wat 8T
2 €u(*a»-«a B Euulma ..̂
3 M-ar.̂  .raetrar,, »"«»«-'"• , Orcumn t̂ra.
4 Poh*ux̂ , o Frasn .»».<—.
S Ma*0*e~<* »»«•»
f Chgahaana
OFraan

' • > V • :• '.

SOIL

0 Ogan«c
n Mirxol

SPECIAL MODIFIERS

0 t»l*ir ' h O««//lr>v«undr</
4 Ptr-Mh, Orinarf/OrrcAarf r Art<x:ial Substrata
I Farmed 1 Sjx»)

• Excavated
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SPfCIAl NOTE .
«« • r-i« documflnr was prepared prtmariry by sfereoscop'C

1 ' _ • ' ^— • •' ' = — = -u — * anai'v-sis of hign altitude aerial photography wetlands were
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Other information including a narrative report concerning \\
wetland resources depicted on this document may be available
For information, contact

V TECHNICAL RESPONSIBILITY
£ ^ TASK NAME D
•c; ^ Transfer , 1 WICW0£r^S 2

^ "̂  ^ ZTS Lettering -I NICHOLAS 2.

H v> UJ LU 5; 2TSQC /a.r^i^^M^fu- J2_LZ^
8 0^1 < a MAP PI QC ^ T^.fefj7 ' z->s

O"^'5o «JJ ZTS CORRECTION -J NlCtfOLftS t' \
0 £ V- a. ^ CORRECTION CHECK K • \U rvJtvvvv-^v. ~~t- '

^ ¥ ^ F.WS. ACCEPT JIM -r'BR.fZ.V 3 ••?

SYSTfW M - MARINE
1

I '

SUBSYSTEM 1 SUBTIDAL

f " ' 1 I I 1 T
CLASS R8 ROCK US UWCONSOtfOATEO *8 AOAJAfrT BEO RF BFEF OW OPffWArf* AS

8OTTQM BOTTOM Untn<H*n ffoTfem

2 Hut*** J S*orf 3 Root«»d VMc^fer 3 W<x-w 3
3 Mud 5 yn*rv*wn • S
4 O'ft*n< ?tj.Vr>«rpW<*

SYSTEM R — RTVHR
I

,s î ycSrotogv s'1*' j«ographv in accordance with Clasiific*
tto" of WatUnd* ind D««pvwBt»r Habitats of th« Unit»x}
S».r*»« 'FWS OBS 79-31 December 1979) The aerial
phonographs typically reflect conditions during the specific
year- and season when they were taken In addition, there
is 9 margin of error inherent in the use of the aenal
photographs Thus, a detailed on the ground and historical

w«jr'»nd boundaries established through photographic
, i interpretation In addition, some small wetlands and those
/ obscured by dense forest cover may not h« included on

this document
F—deral State and local regulatory ageoc'es with |urtsdic

^6 tior over wetlands may define and describe wetlands >n a
> -Jiff-rent manner than that used m this inventory There is

no "ttempt. in either the design or products of this inven-

Fed*ral State or local government or to establish the
^jc geographical scope of th« regulatory programs of govern-

r-PrP are** should sa«t< th« advice of appropriate Federal. State
o* or tec»! agencies concerning specified agency regulatory

J? progrewns and propri«t8ry jurisdiction* that may affect
S'OQ S«JC*I «CtrVrti«S.

1 -ff

8&

' 1
2 - IVTERTIDAL

1 — ' r " i i
AQUATIC B€D «r «ffr PS <«OCiry SHORE US - UMCONSOUOATTD B» ROCK U

SHORE BOTTOM

«lra>f t naret t Tei>;L^t 1 CoMHe Grave' 1 Bedrock 1
HooeaO VeK ĵla. J M*»» 1 •***», 2 S«nd 2 RuMUe 2

4 Oroante 4

INE
. .j ? , ,

CMPCVCTPHI 1 TinAI ? 1 OWPR PPRFNNIAL 3 UPPFn PPPPMNIAI 4 IVTFR MITTFNT 5 — UNKNOWN PERENNIAL

CLASS KB - ROCK UH - UNCONSOLIOATED *S1 STBEAWBfD *B - AQUATIC BED R$
BOTTOM

SubH.M* 1 Bedrock 1 Cofcb*0-Gr-»v#t T Bedrock 1 Alg.fl 1
2 Rirf»N« 2 S«rvl . 2 Rutotot* 2 Aquartc Mo** 2

3 Mod 3 CottH* Gr*v*l 3 «oot«d Vaawru-.tr
4 O t̂niC 4 Send * P-owting VMttutar

5 Mud 5 Unt/wwn
6 OrparMC Su6m6fy»nt
7 VffO**-"^ ' WT*'̂ ** '̂ SufffCf

•5TRf AMBPD « trmrrtyl to TlOAt trvJ ifVTEPMfnTNT SUBSYSTEMS tru* cnrnprrs.?* th*> on»v CLASS -n th» IW^Tf

"EMERGENT rf !imrr»ct TO TIDAL »nd LOWER PERENNIAL SUBSYSTEMS Th« r»m»m.ng CLASSES §r* foo*^<* -n

SYSTEM P - PALUSTF

i 1 r- — i '
CLASS RB ROCK BOTTOM US - UNCONSOLIOATTD *B - AQUATIC BED US - UNCONSOLOATEO

BOTTOM SHOK6

Subclait 1 B»*oc» 1 Coftbte Grsvel 1 W^al ' CoW)le Gray*
2 «ubfi'« 2 Sarir) 2 Aquatic Mow . 2 SaixJ

3 MurJ 3 Romeft Vascular 3 Mud
4 Orjenic 4 Ftoatiog V»«rul»f 4 Oijanc

5 t/"*oown Submfrgfftt 5 Vegfftatsd
B On*r»w» SufffCf

- lOCrr SHOBE US - LdCONSOLOATED "EM - FMEWGEWT OW - OPf/V WATtR.' RB
SHORE , ' Mn*/Knin Bottom

4ub»le J Se~I 2 R
3 MO

'MrnrxT SUBSYSTEM
II SI.I8SYSTEMS

INE

-i 1 r i i
Ml - MOSS LICHEN EM fMC*GENT SS - SOHjB-SHWJB FO FQflfSTFD OW - OPf. 'N WA TFft /

t/O*.*fc>*vn ffo/ram

t «*>,, 1 r»t» »«»!•* 1 Sro.MlLMV.Mt 1 9ro«*L.».Jv«J O^cWixxjl
2 L*c^«n 2 N(x<c^rv«i«nt DeciduoiK 2 N««d»*- L«*v*d O«c>duou*

7 N»>»Kfl« Le«v»»d 3 Bro«d-Leav«d EvtrrgrtMn
O»cidLMKiS 4 N««ct*« L*»vt«f Ev*rrjr*w>n

3 Broad LMvv=d 5 O**d
E.-*̂ r»«fi 8 Ovfdvous

4 N««dle L*«v«4 7 Fv+ryr***
Fv*rgrp..w

5 Oe*d
6 £VrrtAAX/*

P- ̂  y ̂  £ / " w. w • NOT" T° ™E USER
SYM8OLOGY EXAMPLE * Wen'arrta ,/vh ch have been field s«ammed ars indicated

on The) map bv an asterisk !')
• AdrMfint TT corrections to the wetlands information

gvsT fM disr'av*>d on this map are solicited ^ease 'orwird such ^<)
j 6UB^VSTFM .nformation to the address indicated £r

/^" \ j ' C L A S S • SuMv^?«^ns Classes Subrlass«»<! and Water R«gimes fi ^
/ 1 Î 'F'MZF '" »e)/»f» were developed specifically 'or NATIONAL A Sj
V 1 < WfTUVWOS INVENTORY -napping V*~ 1
\ V _ _ - •''' S U B C L A S S W A T f p PF'-IMF . some »r-as designated as PUSB R.1SBW OR "4SBJ V'V?

\ "S. .-INTERMITTENT STREAMS! may not -neat th« defini- \ *\
) XA » UP'IANO.NON W F T i A N O . • [loo o« v»e!la.',d V<v

/ / \ f • * T^1'* "^SO uses th« class Uncon*oi,d;ited Shore fUS)
/ / 0 \ j On earlier NWI »iaps that class wras designated Beach '
i. / S*v Bar (B8I or Pfat FL) Subclasses remain the same in both

^^^^^^

£**&$?&.am
, •
| versions ••

'• R20v7pH P, R H A . T A T U.S. DEPARTMENT OF THE INTERIOR

) '"N FJSH AND WILDLIFE SERVICE

: Prepar»xf by National Wetlands Inventory

AERIAL PHOTOGRAPHY
DATE _JJ_V • 91 _ DATF / ./

0 Primarily represents upland areas but may include <zr&lF 1 58 000 qr-Ai F
unclassified wetland^ such as man-modified areas non f |R

E - ESTUARINE >".
1

. _'__.,-.., 7 IKTFRTinAI1 — SUBTIDAL * II\ICMIHJ«L

SYS

SUBS

—— — ̂ -^— • r " ' I I I 1 1 1 1 ' '
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Please see the compilation of U.S. Geological Survey Topographic Maps
in reference no. 18 of the Ensafe/Allen & Hoshall Prescore for NWIRP - McGregor.
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RECORD OF TELEPHONE CONVERSATION

Date: 10 / 05 / 93 Project Number: 009C0607630

Name: Brian Carter

Initiated Call [XX]
Returned Call [ ]
Received Call [ ]

Time: 11:50 am central time

Contact
Firm/Agency
Department
City
Zip

Phone

Dorinda Sullivan
Texas Parks and Wildlife Dept.

Austin State: Texas

: (512) 389-4800 Ext.

SUBJECT: Endangered and threatened specieds near NWIRP-McGregor

TELECON SUMMARY

Ms. Sullivan indicated the following:

(1) Mother Ness State Park is near the confluence of station creek with Icon river.
(2) Walipy Bass (federal category II) is probably found in Icon river.
(3) The golden warbler and the black-capped vireo are found in the vicinity.
(4) A newly described plant species, the texabama crotin (federal category II), is found on

tributaries which enter leon river/belton lake.
(5) No threatened species are near the area S burining area but there are native praire remnants

(unbroken native sod) located about 4 miles from the site.

Signature: Date:
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HERCULES Hercules Aerospace Company
Missiles, Ordnance & Space Group
P.O. Box 548
McGregor, TX 76657-0548
(817)840-2811

26 January 1993 93HT0194
EV-0021-93

Ensafe/Allen & Hoshall
5724 Summer Trees Drive
Suite 8
Memphis, TN 38134

Attention:

Subject:

Reference:

Dear Sandra:

Ms. Sandra Farmer

Draft HRS Report for NWIRP McGregor

Record of Conference, Book IV
Telecon 26 January 1993 between
S. Farmer and D. Shead

This is to inform you that the number of workers on base during
your visit was 650. The referenced Record of Conference
incorrectly states 6500.

Very truly yours,

D. W. Shead
Environmental Affairs

BAC368.65

cc:

Mr. Charlie Black, Code 18224
Naval Facilities Engineering Command
Southern Division
2155 Eagle Drive, Box 10068
Charleston, SC 29411-0068

A Hercules Incorporated Company



TIME DATE

ZRD L-J_ VISITJY! CONFERENCE OR [j TELEPHONE CALL

NAMECS) CF PERSDN(S) CONTACTED OR IN CONFERENCE AND LDCATICN (COPIES TOi
i

**

SUBJECT ,i I FILE'

DIGES1

0 i

CONCLUSION, ACTION TAKEN. OR REQUIRED

DATE ORIGINATOR

Environnerftal and Safety Designs. Inc.

5705 STAGE *&

FORHl

38134 *<9Ol>372-7962
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ENVIRONMENTAL DATABASE, INC.
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Littleton, Colorado 80122
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ENVIRONMENTAL DATABASE, INC.
7061 S. University Blvd. • Suite 300
Littleton, Colorado 80122
(303) 794-8389 • 1-800-982-4627 • Fax (303) 794-0049

Summary of Population Estimates for the
NWIRP Facility in McLennan and Coryell Counties

DISTANCE FROM FACILITY CONTAINED
MINIMUM MAXIMUM - POPULATION

0 1/4 MILE 1,235

1/4 MILE 1/2 MILE 1,092

1/2 MILE 1 MILE 1,518

1 MILE 2 MILES 1,031

2 MILES 3 MILES 200

3 MILES 4 MILES 210

These population figures were derived from the U.S.
Census Bureau's Summary Tape File IB data for Census Tracts
in McLennan and Coryell Counties. The Census Bureau TIGER
Line Files were the sources of the derived census tracts and
blocks.

A Geographic Information System was used to map the
Census Tracts against the Buffers or Distance Rings out from
the perimeter of the NWIRP Facility.

Included are the population worksheets and the Maps of
the area used for determining these figures.

December 21, 1992

Mark LeHhertz
Environmental Database, Inc.



NWRIP - MCGREGOR TEXAS

1/4 MILE RADIUS

1/2 MILE RADIUS

NWIRP - McGregor TX
Scale: 1" = 9500' - Site Map



NWIRP - MCGREGOR TEXAS

NWIRP - McGregor TX
Scale: 1" = 9500' - Site Block Map
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN FENCE LINE AND LESS THAN ONE-QUARTER MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN FENCE LINE AND LESS THAN ONE-QUARTER MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN FENCE LINE AND LESS THAN ONE-QUARTER MILE
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BUFFER GREATER
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
THAN ONE-QUARTER MILE AND LESS THAN ONE-HALF MILE
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BUFFER GREATER
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THAN ONE-QUARTER MILE AND LESS THAN ONE-HALF MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-QUARTER MILE AND LESS THAN ONE-HALF MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-QUARTER MILE AND LESS THAN ONE-HALF MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE
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NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE
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2

8

513

85

233

5

14

3

BLOCK
POPULATION

1

32

24

14

45

34

31

10

12

4

28

39

32

23

11

1

26

24

5

32

7

24

33

6

CONTAINED
ACREAGE

4

183

36

4

4

5

4

4

10

3

3

4

1

1

1

27

0

1

47

80

138

4

3

0

POPULATION
PER ACRE

.24

.17

.50

3.37

10.41

7.43

8.47

2.50

1.19

1.18

9.16

8.70

10.12

5.69

.03

.02

10.66

3.12

.01

.38

.03

4.47

2.29

1.88

CONTAINED
POPULATION

1.00

31.19

17.78

12.83

45.00

34.00

31.00

10.00

12.00

4.00

28.00

39.00

13.99

8.02

.04

.57

3.84

4.33

.46

30.18

4.13

18.50

6.32

.64

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE

|Bsus
TRACT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

•

39.00

" — — —39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

242

243

244

245

246

247

248

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

268

BLOCK
ACREAGE

5

9

3

3

3

3

2

2

3

3

3

3

3

6

5

3

3

3

13

3

3

3

2

687

BLOCK
POPULATION

25

57

12

13

25

12

1

4

18

7

4

7

29

26

22

7

6

18

9

23

8

16

11

5

CONTAINED
ACREAGE

1

5

2

3

3

1

2

2

3

3

3

3

3

6

5

3

3

3

13

3

3

3

2

424

POPULATION
PER ACRE

5.17

6.10

3.87

4.17

8.05

4.16

.49

2.00

6.09

2.53

1.43

2.25

9.55

4.46

4.20

2.25

2.07

5.92

.68

7.52

2.53

5.40

5.43

.01

CONTAINED
POPULATION

2.66

30.42

8.53

12.93

25.00

5.27

1.00

4.00

18.00

7.00

4.00

7.00

29.00

26.00

21.88

7.00

6.00

18.00

9.00

23.00

8.00

16.00

11.00

3.08

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE

• sus
TRACT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

•

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

269

279

282

283

303

308

309

310

313

371

401

504

505

507

508

509

510

511

512

513

515

517

518

519

BLOCK
ACREAGE

1240

935

34

315

1514

664

18

391

473

5866

16

3

3

3

4

2

2

2

5

5

3

3

3

7

BLOCK
POPULATION

21

17

2

1

38

3

3

10

11

19

20

2

17

13

13

21

9

1

22

56

10

1

8

3

CONTAINED
ACREAGE

48

6

26

116

277

339

0

299

1

1311

0

3

3

3

4

2

2

2

5

5

3

3

3

7

POPULATION
PER ACRE

.02

.02

.06

.00

.03

.00

.17

.03

.02

.00

1.22

.69

5.42

5.05

3.54

11.94

5.11

.41

4.21

10.56

3.23

.34

2.56

.44

CONTAINED
POPULATION

.81

.12

1.50

.37

6.95

1.53

.00

7.64

.03

4.25

.02

2.00

17.00

13.00

13.00

21.00

9.00

.96

22.00

56.00

10.00

1.00

8.00

3.00

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE

• sus
TI&CT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

A 39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

521

522

523

524

525

528

529

530

533

536

539

540

541

542

543

544

545

546

547

548

549

550

551

552

BLOCK
ACREAGE

5

2

3

3

3

3

3

5

2

1

5

4

5

3

3

3

3

3

3

3

13

6

7

4

BLOCK
POPULATION

5

5

13

11

5

13

18

39

22

22

17

1

31

25

14

9

2

5

13

18

29

32

32

29

CONTAINED
ACREAGE

5

2

3

3

3

3

3

5

1

0

3

4

5

3

3

3

3

3

3

3

12

5

7

4

POPULATION
PER ACRE

1.10

2.53

4.11

3.74

1.57

4.23

6.56

8.49

13.56

15.00

3.31

.28

6.84

8.73

4.70

2.85

.63

1.54

4.37

5.93

2.25

5.16

4.32

7.60

CONTAINED
POPULATION

5.00

5.00

13.00

11.00

5.00

13.00

18.00

39.00

17.15

.01

10.84

1.00

31.00

25.00

14.00

9.00

2.00

5.00

13.00

18.00

27.51

26.68

32.00

29.00

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE-HALF MILE AND LESS THAN ONE MILE

^psus
TRACT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

•
39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

553

554

555

556

557

560

561

562

563

564

565

566

571

572

573

574

576

580A

BLOCK BLOCK CONTAINED
ACREAGE POPULATION ACREAGE

5 15 5

4 21 4

5 24 5

4 14 4

5 31 2

3 14 2

3 13 3

4 7 4

3 9 3

5 26 2

7 51 4

2 24 1

5 39 2

7 31 3

3 14 3

3 15 2

8 31 1

17 25 0

POPULATION CONTAINED
PER ACRE POPULATION

2.83 15.00

5.98 21.00

5.27 24.00

3.42 14.00

6.71 16.44

4.42 8.12

3.87 13.00

1.84 7.00

3.04 9.00

5.63 12.89

7.17 27.75

10.00 13.58

8.47 20.07

4.51 14.83

5.55 14.00

4.67 7.83

4.07 6.05

1.43 .25

ENVIRONMENTAL DATABASE, INC. 12-19-92



BUFFER
NWIRP MCGREGOR DEMOGRAPHICS STUDY

GREATER THAN ONE MILE AND LESS THAN TWO MILES

CENSUS
TRACT

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

^ 101.00

CENSUS.
BLOCK

538

543

544B

545

546

547

548

549A

549B

550A

550B

551

552A

552B

553A

553B

554

560

561

564

565B

572

573

575

BLOCK
ACREAGE

1711

189

744

101

102

77

72

13

397

1

6

150

45

97

172

4540

6

510

269

1276

2119

1630

1214

2818

BLOCK
POPULATION

7

4

20

8

18

56

219

14

2

10

7

11

23

2

47

CONTAINED
ACREAGE

346

189

130

101

102

10

0

13

273

1

6

150

8

40

14

1813

6

184

152

699

171

739

674

442

POPULATION
PER ACRE

.00

.02

.03

.08

1.42

1.24

1.28

.00

.00

.04

.01

.01

.01

.00

.02

CONTAINED
POPULATION

1.42

4.00

3.49

8.00

18.00

9.45

17.78

5.59

.72

5.65

3.83

.89

10.42

1.11

7.37

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE MILE AND LESS THAN TWO MILES

• sus
TRACT

101.00

101.00

101.00

38.02

38.02

38.02

39.00

39.00

39.00

39.00

39.00

» 39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

581

582

599D

103

104

111B

109B

110

111A

112A

112B

113

114

115

116

117B

123A

123B

126

127

128

129

130

131

BLOCK
ACREAGE

1403

2

5

729

2452

3147

444

876

21

202

956

5

7

19

26

87

92

92

29

7

7

7

5

4

BLOCK
POPULATION

14

18

19

68

12

16

5

63

6

94

24

44

83

11

9

2

5

65

40

44

41

36

CONTAINED
ACREAGE

319

1

5

551

1075

326

179

84

21

183

740

5

7

19

26

87

89

54

29

7

7

7

5

4

POPULATION
PER ACRE

.01

.02

.01

.02

.03

.02

.24

.31

.01

19.66

3.42

2.31

3.21

.13

.10

.02

.17

9.96

5.37

6.63

8.08

8.89

CONTAINED
POPULATION

3.18

13.60

8.33

7.04

4.83

1.53

5.00

57.07

4.64

94.00

24.00

44.00

83.00

11.00

8.78

1.16

5.00

65.00

40.00

44.00

41.00

36.00

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE MILE AND LESS THAN TWO MILES

Msus
TRACT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

A 39.00

39.00

39.00

39.00

39.00

39.0O

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

132

133

134

136

137

139

140

149A

213A

214A

214B

221

223

224

225

226

227

228

229

232

234

236

237

238

BLOCK
ACREAGE

1

2

1

7

4

2

1

188

205

7

8

513

5

5

3

5

8

14

3

6

14

3

3

3

BLOCK
POPULATION

1

2

4

4

9

18

1

32

19

7

24

5

24

33

8

11

9

59

20

0

33

5

13

6

CONTAINED
ACREAGE

1

2

1

6

3

2

1

5

118

7

6

333

1

5

3

5

8

14

3

6

12

3

3

3

POPULATION
PER ACRE

1.31

1.17

4.22

.61

2.13

7.63

.86

.17

.09

1.03

3.12

.01

4.47

6.80

2.78

2.44

1.18

4.25

6.81

0.00

2.29

1.55

3.81

1.88

CONTAINED
POPULATION

1.00

2.00

4.00

3.83

6.36

18.00

1.00

.81

10.94

7.00

19.67

3.24

5.50

33.00

8.00

11.00

9.00

59.00

20.00

0.00

26.68

5.00

13.00

5.36

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN ONE MILE AND LESS THAN TWO MILES

• sus
TRACT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

•

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

40.00

CENSUS
BLOCK

239

240

241

242

243

244

245

247

257

268

269

279

281

282

283

302

303

306

308

309

310

371

378

381

BLOCK
ACREAGE

3

5

3

5

9

3

3

3

5

687

1240

935

172

34

315

1057

1514

1117

664

18

391

5866

1048

655

BLOCK
POPULATION

5

16

15

25

57

12

13

12

22

5

21

17

7

2

1

0

38

0

3

3

10

19

4

16

CONTAINED
ACREAGE

3

5

3

4

4

1

0

2

0

7

645

583

84

9

0

139

1058

808

54

18

5

2079

401

15

POPULATION
PER ACRE

1.53

3.44

5.38

5.17

6.10

3.87

4.17

4.16

4.20

.01

.02

.02

.04

.06

.00

0.00

.03

0.00

.00

.17

.03

.00

.00

.02

CONTAINED
POPULATION

5.00

16.00

15.00

22.34

26.58

3.47

.07

6.73

.12

.05

10.93

10.61

3.41

.50

.00

0.00

26.56

0.00

.24

3.00

.13

6.73

1.53

.36

ENVIRONMENTAL DATABASE, INC. 12-19-92



BUFFER
NWIRP MCGREGOR DEMOGRAPHICS STUDY

GREATER THAN TWO MILES AND LESS THAN THREE MILES

crorsus
TRACT

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

9 101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

• 101.00

CENSUS
BLOCK

524

536

538

547

548

549B

553B

555

559

560

561

562

563

564

572

573

575

577

578

579

580

581

593

599B

BLOCK
ACREAGE

2684

2167

1711

77

72

397

4540

3602

973

510

269

1094

687

1276

1630

1214

2818

277

1

88

1109

1403

80

1271

BLOCK
POPULATION

8

14

7

14

28

7

2

10

8

7

23

2

47

4

4

14

CONTAINED
ACREAGE

77

200

1134

67

72

124

1430

320

335

325

117

847

298

522

400

6

1130

177

1

62

63

830

0

22

POPULATION
PER ACRE

.00

.01

.00

.00

.01

.01

.00

.04

.01

.01

.01

.00

.02

.01

.00

.01

CONTAINED
POPULATION

.23

1.29

4.64

4.41

2.49

2.41

1.28

4.35

6.19

2.86

5.65

.01

18.85

2.56

.23

8.28

ENVIRONMENTAL DATABASE, INC. 12-19-92



BUFFER
NWIRP MCGREGOR DEMOGRAPHICS STUDY

GREATER THAN TWO MILES AND LESS THAN THREE MILES

msus
CT

101.00

101.00

101.00

38.02

38.02

38.02

38.02

38.02

38.02

38.02

38.02

» 39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

CENSUS
BLOCK

599E

605

624

101

102

103

104

108

111B

112

134

106

108A

108B

109B

110

112B

123A

123B

213A

220

221

269

270

BLOCK
ACREAGE

5

2851

3289

2655

32

729

2452

368

3147

1312

948

717

137

2849

444

876

956

92

92

205

949

513

1240

14

BLOCK
POPULATION

16

5

34

5

18

19

9

68

17

17

8

11

24

12

16

6

9

2

19

16

5

21

2

CONTAINED
ACREAGE

5

165

229

652

19

178

729

140

1532

536

89

139

39

627

266

710

108

2

39

87

404

133

547

14

POPULATION
PER ACRE

.01

.00

.01

.16

.02

.01

.02

.02

.01

.02

.01

.08

.01

.03

.02

.01

.10

.02

.09

.02

.01

.02

.14

CONTAINED
POPULATION

.93

.35

8.35

2.97

4.40

5.65

3.43

33.11

6.95

1.60

1.56

3.11

5.28

7.17

12.97

.68

.22

.84

8.06

6.81

1.30

9.26

2.00

ENVIRONMENTAL DATABASE, INC. 12-19-92



BUFFER
NWIRP MCGREGOR DEMOGRAPHICS STUDY

GREATER THAN TWO MILES AND LESS THAN THREE MILES

msus
CT

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

» 39.00

40.00

40.00

40.00

40.00

40.00

40.00

40.00

CENSUS
BLOCK

272

274

276

279

280

281

301

302

303

306

371

378

370

372

374

377

378

381

382

BLOCK
ACREAGE

450

891

192

935

48

172

253

1057

1514

1117

5866

1048

1302

883

281

1426

1737

655

250

BLOCK
POPULATION

11

9

5

17

2

7

16

0

38

0

19

4

13

7

3

19

29

16

16

CONTAINED
ACREAGE

14

67

34

345

48

88

197

907

179

309

1518

546

166

66

281

32

164

639

179

POPULATION
PER ACRE

.02

.01

.03

.02

.04

.04

.06

0.00

.03

0.00

.00

.00

.01

.01

.01

.01

.02

.02

.06

CONTAINED
POPULATION

.35

.68

.89

6.28

2.00

3.59

12.47

0.00

4.49

0.00

4.92

2.08

1.65

.53

3.00

.43

2.73

15.62

11.47

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN THREE MILES AND LESS THAN FOUR MILES

«RSUS
TRACT

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

£ 101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

CENSUS
BLOCK

524

536

538

539

541

542

553B

555

556

558

559

562

563

564

575

576

577

579

580

581

583

584

590

591

BLOCK
ACREAGE

2684

2167

1711

671

78

1

4540

3602

306

386

973

1094

687

1276

2818

2

277

88

1109

1403

1090

1

69

125

BLOCK
POPULATION

8

14

7

14

28

6

7

8

7

47

4

4

14

52

CONTAINED
ACREAGE

880

745

287

132

78

1

580

912

262

7

507

300

383

54

1207

2

114

36

727

261

355

1

69

40

POPULATION
PER ACRE

.00

.01

.00

.00

.01

.02

.01

.01

.01

.02

.01

.00

.01

.05

CONTAINED
POPULATION

2.62

4.82

1.17

1.79

7.09

.11

3.65

2.19

.30

20.13

1.65

2.62

2.60

16.92

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN THREE MILES AND LESS THAN FOUR MILES

msus
CT

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

101.00

^ 101.00

101.00

101.00

38.02

38.02

38.02

38.02

38.02

38.02

38.02

38.02

38.02

38.02

CENSUS
BLOCK

592

593

594

599B

599C

599G

601

602

603

605

624

625

699A

699D

101

102

104

108

109

111B

112

113

127

128

BLOCK
ACREAGE

67

80

3

1271

26

51

78

19

1179

2851

3289

1

1045

2

2655

32

2452

368

205

3147

1312

642

657

550

BLOCK
POPULATION

3

e

5

16

5

34

5

19

9

0

68

17

8

14

35

CONTAINED
ACREAGE

41

80

3

217

26

47

78

5

13

1398

709

1

9

1

1114

18

73

248

141

1221

666

377

522

17

POPULATION
PER ACRE

.04

.06

.01

.00

.01

.16

.01

.02

0.00

.02

.01

.01

.02

.06

CONTAINED
POPULATION

1.84

5.00

7.85

1.08

14.26

2.76

.56

6.05

0.00

26.38

8.62

4.69

11.12

1.09

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN THREE MILES AND LESS THAN FOUR MILES

Msus
TKACT

38.02

38.02

38.02

38.02

39.00

39.00

39.00

39.00

39.00

39.00

39.00

^ 39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

39.00

40.00

40.00

40.00

40.00

CENSUS
BLOCK

133

134

135

136

106

107

108A

108B

110

212

220

269

272

273

274

276

301

302

371

378

346

370

372

375

BLOCK
ACREAGE

348

948

550

722

717

364

137

2849

876

395

949

1240

450

26

891

192

253

1057

5866

1048

523

1302

883

337

BLOCK
POPULATION

53

17

1

4

8

3

11

24

16

7

16

21

11

2

9

5

16

0

19

4

15

13

7

16

CONTAINED
ACREAGE

7

812

402

141

601

117

30

878

81

43

545

2

347

4

615

187

55

14

400

119

305

678

603

246

POPULATION
PER ACRE

.15

.02

.00

.01

.01

.01

.08

.01

.02

.t2

.02

.02

.02

.08

.01

.03

.06

0.00

.00

.00

.03

.01

.01

.05

CONTAINED
POPULATION

1.01

14.56

.73

.78

6.71

.96

2.44

7.39

1.48

.77

9.18

.04

8.48

.32

6.21

4.86

3.51

0.00

1.30

.45

8.74

6.77

4.78

11.66

ENVIRONMENTAL DATABASE, INC. 12-19-92



NWIRP MCGREGOR DEMOGRAPHICS STUDY
BUFFER GREATER THAN THREE MILES AND LESS THAN FOUR MILES

3US CENSUS BLOCK BLOCK CONTAINED POPULATION CONTAINED
CT BLOCK ACREAGE POPULATION ACREAGE PER ACRE POPULATION

40.00

40.00

40.00

40.00

40.00

377

378

379

381

382

1426

1737

39

655

250

19

29

3

16

16

611

1104

9

1

73

.01

.02

.08

.02

.06

8.14

18.43

.70

.02

4.66

ENVIRONMENTAL DATABASE, INC. 12-19-92
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NWIRP-McGREGOR
RFI UNIT No. 2

X-Ray Effluent Ditch
Silver Data (ppm)

Sample No.

- • " BO2-1 ,: :':" .,:;;;;..:: •:;,,:.

' . . • ' B02-2 - • • • : : • ; • : • : : • , ' • • ;
V . • --802-3 • • • : - ' ; : •:;•''.' • < - •
,: " BO2-4 - C : >'••-• • :

HA1-1

DP-HA1-1

HA1-2

HA1-3

HA2-1

HA2-2

HA3-1

' : - • . . • '" ' '--: :;V ;HA4-1 ;

HA5-1

' . ' . :- ;--- :lHA5-2:..

HA6-1

HA6-2

" HA6-3

:ii ' • - -/ '--HA7-1'--

;:X:'7-yHA7-2.v.

- . ; ' ' - - v^v- "\HA7-3.-.'-'

'"." • ' HA8-1 .

HA8-2

HA8-3

HA9-1

HA10-1

HA10-2

Silver Cone.

0.72

0.73

0.73

0.69

25.6

26.5

0.71

0.72

92.9

89.8

86.8

88.0

87.5

83.4

0.69

0.71

0.70

0.73

0.72

0.73

0.73

0.72

0.72

0.70

0.72

0.76



% • •

NWIRP-McGREGOR
RFI UNIT No. 4

•••;: . Add Contamination Site::-
Metals Data (ppm)

Sample No.

BO4-1

B04-2

B04-3

B04-4

HA1-1

HA1-2 '.

HA1-3

HA2-1 !

HA2^2

HA2-3

HA3-2

HA3-3

HA4-1

HA4-2

HA4-3

HA5-1

HA5-2

HA5-3

HA6-1

HA6-2 -":."

HA6-3

HA7-I

HA7.1 DP -if'

HA7r2

HA7-3

HA8-1

HA8-2

HA9-1

HA9-2

HA9-3

HA10-1

HA10-2

HAIO-2DP

HA 10-3

As

9.4

6.7

10.7 -

14.8

8.9

11.9

13.8

6.7

14.5

6.4

5.7

7.0

12.3

7.2

5.6

14.6

4.6

12.7

6.8

5.5

6.0

15.3

8.5

12.2

6.6

4.3

10.4

5.8

8.2

4.4

10.6

4.7

6.5

6.4

Ba

40.9

74.6

178

178

119

73

57.9

128

145

175

38.3

76.5

131

172

163

139

200

167

127

284

220

171

139

157

158

161

110

51.5

155

173

168

153

157

220

Cr

5.9

8.5

17.7

30.3

23.6

16.1

13.7"

13.1

14.1

19.1

4.6

7.4

12.5

14.7

19.1

28.0

15.2

18.8

29.6

27.8

24.7

29.1

52.6

22.5

25.6

29.2

13.7

9.2

24.0

22.4

24.4

23.5

19.7

16.8

Pb

8.5

9.1

24.6

18.0

16.1

24.9

29.1

13.7

21.2

24.2

5.3

6.2

12.0

20.3

18.0

19.5

17.5

19.5

18.7

20.4

16.1

17.7

19.4

19.9

24.6

22.1

22.2

12.4

20.2

23.8

18.3

17.3

19.2

19.0

Ni

5.8

7.1

19.6

20.6

106

60.0

23.6

69.2

156

23.5

5.5

9.4

69.4

23.7

23.4

170

39.1

20.1

59.5

178

28.0

95.4

103

87.5

37.3

41.8

20.4

12.1

19.8

20.6

36.8

23.5

24.4

22.3

Zn

13.9

12.8 .

30.4

55.9

70.4

55.2

54.2

272

246

31.3

10.5

15.0

247

41.5

38.6

83.6

27.2

33.3

31.2

51.5

37.7

57.3

52.8

50.4

40.5

58.4

24.9

20.4

39.7

36.4

47.3

40.0

35.4

26.1

PH:

7.50

7.39

8.16

8.18

7.70

7.71

8.24

6.65

7.01

7.17

6.82

6.92

7.55

7.72

7.75

7.57

8.20

7.59

7.40

7.15

6.67

7.49

7.89

6.85

7.91

8.02

7.95

7.50

7.19

7.51

7.15

7.66

8.03

7.28



NWIRP-McGREGOR
• :.: ; ' ;::. •••* * ' ' RFI 'UNIT NO.S > " :

 :'-.: • ' - • • - . ' :::: , • . " . . ; •; i • v ;;
Evaporation Ponds : ; ;:

. . : . ' . -:;;v: - ' • ' . ' ;-•> Metals Data (ppm) :-:" • ' .' . - . / • - . : . ; ' • • ; ' . . . . . . . A" ' :y- U,<;

Sample No. ;

B05-1 ...̂ K

:B05-2:r:;:?^:^
.BO5-3::-i;-':|;i

•BO5-4:"''i^

SD-HA1-1 !

SD-HA1-2

SD-HA2-1

SD-HA2-2

';.: .-. As.,::; -

4.5

7.8

8.7

9.5

23.6

22.2

20.2

20.9

Ba :

32.1

253

196

197

92.1

103

94.5

161

" ' • • Cr:

5.7

23.5

21.6

31.8

205

1560

1510

3080

":-'" :.'Pb<- ;-

3.8

22.7

21.0

18.1

17.8

58.1

2260

799

. N r v '
4.7

22.6

19.4

24.1

16.1

14.0

11.7

15.9

<;':- Ztt;'"

11.3

41.9

40.9

55.4

72.7

216

1770

684

f PH':r"

7.30

7.40

7.08

7.03

7.89

7.72

7.23

7.50

NWIRP-McGREGOR
RFI UNIT No. 5

Evaporation Ponds
Volatile Data (ppb)

Sample No.

B05-1

B05-1 DL

BO5-2

BO5-3

BO5-4

SD-HA1-1

SD-HA1-2

SD-HA1-2 DL

SD-HA2-1

SD-HA2-2

SD-HA2-2 DL

Methylene •
Chloride .

2 J

ND

1 J

ND

1 J

2J

2 J

7DJ

8 J

5 J

4DJ

Acetone

520 BE

430 BD

2BJ

ND

2BJ

6BJ

ND

14BDJ

11 BJ

ND

ND

l,i,l-
Trichloroethane

ND

ND

ND

ND

ND

ND

420 E

400 D

880

8J

5DJ

Trichloroethane

2J

63 D

5 J

51

76

ND

47

240 D

ND

290 E

230 D

Toluene

1 J

ND

1 J

2J

3 J

ND

ND

ND

ND

16

7DJ

Note: All other volatile constituents were not detected.



NWIRP-McGREGOR
RFIUNITNo.7

Conversion Coating Tank
Metals Data (ppm)

Sample No.

HA1-1

: HA2.1

; HA3-1

HA3-1DP

HA4-1

HA5-1

HA5-2

HA5-3

HA6-1

HA6-2

HA7-1

i HA7-2

HA8-1

HA9-1

HA9-2

HA9-3

HA10-1

HA10-2

HA10-3

AS',

16.0

27.7

17.6

9.5

14.7

29.1

8.5

15.9

19.8

21.3

14.6

21.1

12.5

11.8

11.3

9.6

8.7

5.6

7.0

Ba

210

172

114

131

52.7

82.3

60.1

61.5

87.5

87.2

134

134

109

217

203

234

195

286

227

Cr

5250

2590

488

181

473

28.5

367

122

761

576

1690

1890

333

373

140

246

369

92.4

52.0

: Pb

20.9

60.0

78.5

17.0

44.7

18.1

8.7

5.1

10.6

10.5

27.3

40.1

21.0

32.1

24.6

25.0

23.4

21.0

17.1

"\: Nr ,

19.6

45.9

34.2

22.4

18.1

10.7

11.1

10.1

220

21.2

26.3

32.9

19.7

39.5

26.4

26.5

24.8

26.0

19.7

Zn

451

2600

356

158

394

115

414

138

802

507

778

1190

435

4350

1660

910

1150

315

134

PH

7.56

8.59

8.25

8.2

7.62

7.75

8.26

8.88

8.84

8.76

8.54

8.73

6.89

8.27

8.45

8.48

8.70

8.46

8.33
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PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 19
WASTE QUANTITY

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT - 02/01/93

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a.

b.

c.

d.

e.

f .

g.
h.

i .

k.

Source ID

Source Type

Secondary Source Type

Source Volume (yd3) Source Area (ft2)

Source Volume/Area Value

Source Hazardous Constituent Quantity
(HCQ) Value (sum of Ib)

Data Complete?

Source Hazardous Wastestream Quantity
(WSQ) Value (sum of If)

Data Complete?

Source Hazardous Waste Quantity (HWQ)
Value (2e, 2f, or 2h)

RFI UNIT # 5

Surface Impoundment

N.A.

0.00 | 6000.00

4.62E+02

O.OOE+00

NO

O.OOE+00

NO

4.62E+02

Source
Hazardous Substances

Barium
Chromium
Lead
Toluene
Trichloroethane, 1,1,2-
Zinc

Depth
(feet)

< 2
< 2
< 2
< 2
< 2
< 2

Liquid

NO
NO
NO
NO
NO
NO

Concent .

2.5E+02
3.1E+03
2.3E+03
1.6E-01
7.6E-01
1.8E+03

Units

ppm
ppm
ppm
ppm
ppm
ppm

Documentation for Source Type: i

LIMITED QUANITIES OF WASTEWATER WERE GENERATED FROM PROPELLANT
PROCESSING ACTIVITIES LOCATED IN THE BUILDINGS M-1217 AND M-1227.
THE WASTEWATER WAS DISCHARGED INTO SMALL EVAPORATION PONDS LOCATED
BETWEEN THE BUILDINGS. NORMALLY, THESE PONDS DID NOT DISCHARGE, BUT
OVERFLOW FROM THE PONDS WAS PIPED TO A DRAINAGE DITCH WHICH FLOWS TO
THE SOUTH AND EVENTUALLY ENDS UP IN A TRIBUTARY TO STATION CREEK.

Reference: 14, 15, 16



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 20
WASTE QUANTITY

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT'- 02/01/93

Documentation for Source Hazardous Substances:

The samples collected from the evaporation ponds which make up RFI
unit tt 5, have been listed in reference number 42. This information
states that the majority of the analyzed constituents were metals,
which were collected within 0 - 6" of the ground surface.

Reference: 42

Documentation for Source Area:

An EnSafe/Allen and Hoshall employee and the representative for
hercules took visual size measurements and concluded the size of the
twoo ponds to be 6000 square feet.

Reference: 5,8,14,15,16,35



ftO

SCALE

120

FEET

•
.'"..,t -

'

HOUSTON • NE\V ORLEANS • AUSTIN • D A L L A S E L -

11¥I RANDOM AND .BlAyS'.SOIL ANALYSIS -RESULTS'1-,?' 'v ; l.-'^/
... ... ,: , /NwiRp .,/.,,^ . . ' . - • • . ; v-''^;f:;;":!';; C
' • • • ' - . ' ' . . McGregor, Texas .•'•'"/.•" '. '. '.•,, ':, !^,V ' - J V > ' ' • ' - . ' • • ; ' • • *"i >*i

' • ' ' - ; ' " ' : ' • • • • • ' : ' ' *'•''

*$$]
,* "li1- '1

DESIGN:

DRAWN:. • -

CHECKED:

SCALE: AS SHOWN

DATE: 10/26/92

W.O.NO.:5301C023J92

SHEET NO. ( .

LEGEND

-f SOIL SAMPLE LOCATION ;- .'; ' : ' , ' ' ' ... , . , •'/.'. 'J'\ - ' •* r

ND NOT DETECTED AT OR ABOVE DETECTION LIMIT •. ^ ;S, • :... -;i ''.
, " ' * • , . • ^ • • '

NOTES • ' ' ; ' , '' / ' • . /^ . ' • • •^ f . ' - • ''•••;••
1. ORGANOPHOSPHORUS ANALYSIS OF BIAS

SAMPLES ALL ND. • • - ' , • ..- , .

2. PESTICIDE CONCENTRATIONS GIVEN IN



REFERENCE 19



1
; NOV 71988

U.S. NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
McGregor, Texas
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TEXAS WATER COMMISSION

November 1988



t KXF.CUTIVE DIRECTOR
TEXAS WATER COMMISSION
ATTN: Hazardous and Solid Waste Division
P.O. Box 13087, Capitol StfiSSb̂  AON
Austin, Texas 78711 '

FOR DEPARTMENT USE ONLY
Application No.
Permit No.
Adm. Review By
Administratively
Complete
Copies Sent:

INDUSTRIAL HAZARDOUS VASTE PART B PERMIT APPLICATION

Please refer to the Instructions when preparing this application.

GENERAL INFORMATION

A. Applicant:0 S Naval Weapons Industrial Reserve Plant, Hercules Incorporated
(Individual, Corporation, or Other Legal Entity Name)

Address: 1101 Johnson Drive, P. 0. Box 548

McGregor .State: TX _Zip Code: 76657

t

City:_

Telephone Number: (817) 840-2811

If the application is submitted on behalf of a corporation, please
identify the Charter Number as recorded with the Office of the Secretary
of State for Texas. N/A

(Charter Number)

B. 1. List those persons or firms, including a complete mailing address
and telephone number, authorized to act for the applicant during the
processing of the permit application.

J. J. T. Lindholm (817) 840-2811 M. A. Bourne (817) 840-2811
Environ. Specialist Ext. 5069 Environ. Spec. Ext. 5017
Hercules Incorporated Hercules Incorporated
P. 0. Box 548 P. 0. Box 548
McGregor, Texas 76657 McGregor, Texas 76657

2. If the application is submitted by a corporation or by a person
residing out of state, the applicant must register an Agent in
Service or Agent of Service with the Texas Secretary of State's
office and provide a complete mailing address for the agent. The
agent must be a Texas resident.

N/A

f
3. List the individual and his/her mailing address that will be

responsible for causing notice to be published in the newspaper.

Same as B.I

TWC-0376 (R«v. 03-09-88)



Facility for Which Application is Submitted:U S Naval Weapons Industrial

Reserve Plant. Hercules Incorporatedr 1101 .Tnhngnn Drivp, MrHrpgnr, TX

TWC Registration No.: 30056 EPA I.D.No.: TX 9170024708

County: McLennan/Coryell

D. 1. Provide a general description of the portion of the facility covered
by this application (schematic or block flow diagram, verbal
description, photograph, etc.) Note any changes from the original
Part A application.

* Attached Page

2. List the facility units covered by this application. List the waste
managed in each unit and the rated capacity or size of the unit.

Rated
Capacity

Unlimited

Facility Vaste
Unit Type

#01 - Open Incinera- 001 - Propellants/

tion, Area S

(Thermal Treat-

Explosives

019 - Absorbent. Carbon

ment)

#06 - Area H

Container Storage

007 - Solvents non-

halogenated

008 - Solvents halogenated

5500 gal

TWC-0376 (Rev 03-09-88)

(Continued on 2-b)

- 2 -



Facility
Unit

Vaste
Type

Rated
Capacity

Cont. #06

#08 - Plating

Waste Treatment

Tank M1206

*inactive and

pending closure

— r.aHm-tiiin Rearing Waste

036 - Paint waste, liquid

037 - Lab waste, aqueous

038 - Lab wastes, solid

044 - Mercury Contaminated,
Solid

046 - Photographic Fixer
Waste, Liquid

047 - Clothing, rags, etc.
contaminated

005 - Sulfuric Acid

010 - plating/galvanizing

sludge (CR, ZN, FE, PB & AL)

017 - Acid, Nitric

1220 gallons

2-b



f. Whenever there is a release, fire, or explosion the
emergency coordinator immediately assesses possible
hazards to human health and/or the environment that may
result from the release, fire, or explosion. This
assessment considers both direct and indirect effects
of the release, fire, or explosion and includes
consideration of any effects of any toxic, irritating
or asphyxiating gases that are generated, and the
effects of any hazardous surface water runoffs from
water or chemical agents used to control fire and
heat-induced explosions. The following paragraph(s)
describe the principal hazardous wastes likely to be
involved in an environmental incident at the facility.
The description summarizes the possible direct and
indirect effect(s) of each material on human health and
the environment, and is included here to aid the
emergency coordinator in his/her assessment.

The Emergency Coordinator will assess the direct and
indirect effect(s) of a release, fire or explosion with,
technical assistance fro* the area or building
supervisor and Safety and Environmental personnel.
Material Safety Data Sheets and standard material
handbooks are also available to determine possible
hazards.

The following hazardous wastes are the principal wastes
likely to be involved in an environmental incident.

(1) 1,1,1 trichlorethane is accumulated to a maximum
amount of 200 gallons at Area M, Building^ 1217.
Any release would drain to the flune which would
be diked as soon as possible to minimize the
extent of contamination. This building has
operating personnel present 24-hours a day;
therefore, unless there is a fire or explosion,
reaction time will be quick enough to keep the
waste within the flume. If there la a fire or
explosion that causes the drums to leak, the"flume
is large enough to make any vaste that does reach
the ditch minimal. The vaste can be pumped out of
the flume and into 55-gallon drums for proper
disposal. The appropriate protective clothing
will be worn during clean—up operations. During a
fire or explosion, all personnel will be kept away
minimizing any human health effects. These drums
could be completely destroyed during an explosion
preventing any concentrated run-off, but there may
be a thin layer of solvent spread over a large
area requiring the removal of top soil.

(2) Spent Nitrating Acid - accumulated in a 6000
gallon diked tank. A release would remain
contained in a dike. Piping is watched by
personnel in acid suits when the material is being
transferred to or from the tank. If a leak should

-12-



occur in the pipes, valves can be shut off so
spillage will be minimal and there will be no
impact on the environment. If there should be an
explosion, the spent acid tank could be destroyed
from the Impact of the explosion. The heat would
cause NOx to be generated. An ammonia tank would
also be destroyed and the ammonia released may
react with the acid to generate ammonium sulfate
and ammonium nitrate salts. The closest residents
are approximately two miles away, vhich would keep
the human health effect minimal.

-12-



D. Waste Analysis Summary (complete one sheet for each waste type and attach
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

1. Waste Description: TWC #005. Sulfuric Acid - EPA Hazardous Waste
No. D002. A spent nitrating acid generated from manufacturing
trichlorotrinitrobenzene from trichlorobenzene. The process generating
this waste has not changed since 1979. A waste analysis shows the
soent acid to be approximately 75% H7S04. 13% HNOi, 12% water and
50-250 ppm organic hydrocarbons (i.e., trichlorotrinitrobenzene,
trichlorodinitrobenzene)

2. Analysis:

a) What components/parameters will be analyzed?

Tf rhflngg nrriira in prorgfifl.

will be analyzed.
water. Z HNO and total organJCS

3. Sampling:

a) Describe location where the sample of this waste is taken.

Tn 1 inp frntn rpartnr t:n hn1d"tng fank.

b) What method(s) are used to sample the waste?

approved ASTM (specify method No.)

.approved EPA (specify)

EPA—6QQ1 2-80-018 "Samplers aqf| ffflHlpHng Procedures for
Hazardous Waste Streams"

.other (see instructions)

TWC 0376 (8«v. 03-09-88) - 25 - 2



4. Is this waste reactive or ignitable?

YES x NO

If YES, describe below.

Is this waste incompatible with any other waste managed at the
facility?

X YES NO

If yes, describe the incompatible-waste(s) below.

The spent acid is accumulated in a carbon steel tank. This

tank is in its own dike and kept separate from all other wastes,

such as waste water and explosive contaminated wastes.



D. Waste Analysis Summary (complete one sheec for each waste type and a::acr.
additional explanation as necessary).

Appendix number of che Waste Analysis Plan See Appendix III _

L. Waste Description: TWC //007 - Solvents. Non-halogenated - EPA _

Hazardous Waste No. F005 - Flammable solvents consist of materials
such as paint thinners and Stoddard solvent (part cleaning) . The
material becomes contaminated with dust/dirt. The waste is collected
in 55-gallon satellite containers before being transferred to our
hazardous waste storage area.

2. Analysis:

a) What components/parameters will be analyzed?

Thj,s sfrp^jn -l^ the raw material (per Material Safety Data _
Sheets) contaminated with dirt and 0-10% water. All #007
uant-o -is gent nff-site for blending into a fuels program.
Operating procedures for the process generating the waste will
indirafe whlrh contaminants are present and no further analysis
is necessary for handling and disposal purposes.

3. Sampling:

a) Describe location where the sample of this wasce is taktn.

Not- appljtpflh 1 p _

b) What method(s) are used co sample che vases? Not applicable

.approved ASTM (specify method No.)

.approved EPA (specify)

.other (see inscriptions)



D. Waste Analysis Summary (complete one sheet for each waste type and a.tacr.
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

I. Vasce Description: TWC #008 - Solvents Halogenated - EPA Hazardous
Waste No. F001, F002 - Consists of contaminated 1,1,1 trichloroethane,
frj^hlr>T-r.ofhy1onp a^ methylene chloride. These solvents are
contaminated with dirt and water from part cleaning processes.The
vast0 "to a/»/»nmiiiat-pH in S5-gallon satellite containers before
being transferred to the hazardous waste storage facility.

2. Analysis:

a) What components/parameters will be analyzed?

JChese are raw materials which are declared waste due to
contamination with water, oils and dirt.These solvents
are sent off-site for recycling. Operating procedures for
the process generating the waste will determine contaminates,
No further analysis is necessary for information on how to
handle, store, or dispose of this waste.

3. Sampling:

\jr) a) Describe location where che sample of chis wasce is taken.

_Not annlicable. .

b) What meehod(s) are used co sample che wasce? Not applicable.

.approved ASTM (specify mechod No.)

.approved EPA (specify)

.other (see inscriptions)



D. Waste Analysis Summary (complete one sheet for each waste type and attach
additional explanation as necessary) .

Appendix number of the Waste Analysis Plan Appendix III _

1. Waste Description: TWC ̂ °34 " Cadmium Bearing Waste - EPA Hazardous
Waste No. D006 -- Generated trom touch-up cadmium plating operations.
During process, Cadmium LHE Solution becomes contaminated with
dirt/dust.

2. Analysis:

a) What components/parameters will be analyzed?

TH-fa ia a raw material contaminated with dirt/dust. . It
is sent off-site for disposal by incineration. Further informa-
Mnn is not needed for methods of handling, storage or disposal.

3. Sampling:

a) Describe location where the sample of this waste is taken.

Nnt annlicahle

b) What method(s) are used to sample the waste? Not applicable.

.approved ASTM (specify method No.)

.approved EPA (specify)

.other (see instructions)

TWC-0376(R-v. 03-09-88) - 2 5 - 6



§

D. Waste Analysis Summary (complete one sheet for each waste type and attach
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

1. Waste Description: TWC #036 Paint Waste, Liquid - EPA Hazardous
Waste Nos. D001, F002 — Paint becomes contaminated with tiammaoie
solvents (paint thinner), dirt and water. This waste is sent '
off-site to be blended in a fuels program.

2. Analysis:

a) What components/parameters will be analyzed?

Operating procedures and knowledge of paint types gives
waste components. All Material Safety Data Sheets of new paints
are reviewed for possible changes in the waste stream. Further
Information is not necessary to determine methods of handling,
storage and disposal.

3. Sampling:

a) Describe location where the sample of chis wasce is taken.

Not Applicable.

b) What method(s) are used to sample the vaste? Not applicable

.approved ASTM (specify method No.)

.approved EPA (specify)

.other (see Inscruetions)

TWC-037e(fta».03-09-«t» -25-7



D. Waste Analysis Summary (complete one sheet for each waste type and attach
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

1. Waste Description: TWC #037 Lab Waste. Aqueous - EPA Hazardous Waste
Nos. D001, D002, DUU3.This waste stream consists or small
quantities of excess materials from the Lab. The chemicals are
in their original labelled bottles. All Lab waste is i,ab packed
by a disposal firm and then shipped off-site for the appropriate
disposal.

2. Analysis:

a) What components/parameters vill be analyzed?

Not applicable

3. Sampling:

a) Describe location vhere the sample of this waste is taken.

Not applicable

b) What method(s) are used to sample the vaste? Not applicable

.approved ASTM (specify method No.)

.approved EPA (specify)

.other (see instructions)

TWC-037fl(R«v 03-09-88) - 25 - 8



D. Vasce Analysis Summary (complete one sheet for each waste type and aztacr.
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

1. Wasce Description: TWC #044 Mercury Contaminated Solid - EPA

Hazardous Waste No. D009 — Solid debris contaminated with

mercury from broken instruments and clean-up operations.

2. Analysis:

a) WhaC componencs/parameeers vill ba analyzed?

ATI mafer<a1 from mercury clean-up operations will be

considered contaminated and handled accordingly. No analysis

is necessary as the extent of contamination will have no effect
on handling or disposal.

3. Sampling:

a) Describe locacion where che sample of chis wasee is takan.

Not annl -teahle. _2

b) What mechod(s) are used co sample che vesta? Not applicable.

.approved ASTM (specify method No.)

.approved EPA (specify)

.ochar (see inscruetions)



D. Wasce Analysis Summary (complete one sheet for each waste type and a"acr.
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

I. Waste Description: TWC #046 Photographic Fixer Waste - EPA
Hazardous Waste No. D011 — the fixer solution becomes contaminated
with silver during X-ray film development. The waste fixer solution
is passed through a silver recovery process leaving ^ouO ppm silver
in the solution.

2. Analysis:

a) What components/parameters will be analyzed?

The only change from the pure grade material is the amount of
silver content.Analysis will be done any time tnere is a
change in the silver recovery system or a new method of
disposal is considered.

3. Sampling:

a) Describe location where che sample of this waste is taken.

At- rho ortA nf nrrtfoca I'tnp hpfnrp the waste ia emptied into
a storage container.

b) What mechod(s) are used co sample che vasca?

approved ASTM (specify mechod No.)

.approved EPA (specify)

Rpyv 600/2-80-0/8 "Samplers and Sampling Procedures for

Hazardous Waste Streams"

.ocher (see inscruccions)

TWC-0376W»v.03-0«-ei) • 26 • 11
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D. Wasr.e Analysis Summary (complete one sheet for each waste type and artach
additional explanation as necessary).

Appendix number of the Waste Analysis Plan See Appendix III

1-. Waste Description: TWC #047 - Clothing, Rags. Etc., Contaminated -
EPA Hazardous Waste Nos. F001, F002, F005— During cleaning and
painting processes, rags and other solid materials become contaminated
with paints and solvents.All of this waste is collected in 55-gallon
satellite containers before being transferred to the hazardous waste
storage facility. It is shipped off-site for disposal by
•fntHnpration.

2. Analysis:

a) What components/parameters will ba analyzed?

A g-iTigle waste container mav have a variety of different
paints and solvents making a representative sample difficult
i-n ^ihi-a-tn- The rags are contaminated with pure grade materials
of known composition. Further analysis is not required to
rtot-e^rm-inn mpthnds of handling or disposal.

3. Sampling:

a) Describe locacion where che sample of this waste is taken.

b) What mathod(s) are us«d co sample ch« vase*? Not applicable

.approved ASTM (specify method No.)

.approved EPA (specify)

.ocher (see Inscruccions)

TWC-O378 (Itov. 03-OMt»



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

Facil.
No.(l)

03

Process
Codcm Measur

D80
(D

2 Acres

Verbal
Description

Class III
Landfill - East
(1) These facilities receive Class II & III wastes
only; therefore, records for the amount of waste
entering the landfills were not kept and boundaries
are not well defined.

I

See Attachment A.I

Wastes Managed in the Facility Unit
Constituents listed
in Appendix VIIICapacity Status, Date

Unit of and Years Vaste Code or 40 CFR 261
in Service(4) Verbal Description contained in the waste
^ (2)
(A) 1 /1/82 7

Release
Yes No

Class II & III
T afi nao Not defined

(2) 1982 is the year these facilities were first
entered into our Texas Notice of Registration.
No records indicating an earlier date have been
found.

See Attachment A.2

1 / 1 / 82 7

D8Q t . CY
Area S
Class II Landfill OS

Received material from 'the clean closure of
Facility G. The landfill was approved by TDWR
prior to closure. In 1985 the site was capped
with 3-feet of clay which was then seeded for
vegetation.
See Attachment A.3

No. 018 - r.onfam-1- Toluene

j) 4 /i /as 7 nated soil

C / /

(1) Enter the facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.) j'

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.!.>..). ... . .

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
- I - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

Vastea Managed in the Facllltv Unit

Verbal
Description

Area F

Facil.
Capacity

Process Unit of
Code (21 Measure

1000 G

Waste No. Oil is no longer generated
and the containers are now part of a
closed loop toluene recovery process.
See Attachment A. 4

Status. Date
and Years Vaste Code or

Constituents listed
in Appendix VIII
40 CFR 261 Release

in Serviced Verbal Description contained in the waste Yes No

A / / _ No. Oil - Still Toluene _ _ _ X

I / / bottoms, toluene Chlorinated benzenes

— recovery __________________

Area L Landfill 09 D80 6250 CY
Asbestos disposal by previous tenant.
The site was identified in the Initial
Assessment Study conducted by the Navy
in 1983. The side was closed in 1986.

See Attachment A.5

Area G Landfill 10 D80 4970 CY

Pesticide disposal by previous
tenant. The closure plan and pro-
posed remedial actions are being
agreed upon by the Navy and Ciba-
Geigy (the responsible party). The
study was submitted by ERM Southwest.
See Attachment A.6

/ /

I ' —

/ /

/ 62 2

DDT, Toxaphene, DDT

'l) / >S2 _7_ Lindane

C / /

Toxaphene

(1) Enter the facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B. C, etc.)

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.l.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
"CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
,1 - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.



TABLE VIII-1--SOLJD VASTE MANAGEMENT FACILITY UNITS

8
Capacity

Verbal Facil. Process Unit of
Description No. (I) Cod* (2) Measure m

< 90 Day Stg. Tank 11 S02 6,000 G
The waste is spent acid from a
nitrating process. There are only
trace amounts, 500 ppm of the chlori-
nated benzenes.

See Attachment A. 7

Container Storaee 12 SOI 1,000 G '
•C 90 Day

Two 500-gal portable containers
that store waste oil. They are above
ground and within a concrete dike.

< 90 Day

One 500-gal portable container that stores
waste oil. Also above ground and within a
dike.

Vas tea Manaeed in the Fac ill tv Unit
Constituents listed

Status, Date in Appendix VIII
and Years Vaste Code or 40 CFR 261 Release

in §erviceC4) Verbal Description contained in the waste Yes No

/fA>

I

C

fa
I

C

(vj.\~/
i
c

)/ /86 2 No. 005 - Sulfuric Chlorinated benzenes X

/ f Acid

/ /

/1/8 8 X

/ /

/ /

/ 1 / 83 6 X

/ /

/ /

(1) Enter the facility number found in che lefc-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.)

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.l.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active.
,1 - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

Verbal
Description

Facil.
No.m

Capacity
Process Unit of

Codaf21 Measurer31

SOI 5,500 G
This container storage area holds containerized
non-hazardous wastes only. This facility is of
the exact same construction and design as
Facility 06 which holds hazardous wastes.

Area H
Container Storage 14

Vastea Managed in the Facility Unit
Constituents listed

Status, Date in Appendix VIII
and Years Vaste Code or 40 CFR 261 Release

in Service(41 Verbal Description contained in the waste Yes No

£ V87 2 X

Container Storage 15 SOI 200 G'
t- 90 Day
Four 55-gal metal drums are used to accumulate
waste 1,1,1 trichloroethane before the drums are
transported to the Hazardous Waste Container
Storage Facility. These four drums are
addressed in the Contingency Plan.

/A~) 3/1/88 1 No. 008-1,1,1 tri- 1,1.1 trichloroethane

j f I chloroethane

C

SOI 200 GContainer Storat
£ 90 Day
Four 55-gal plastic drums are used to accumulate
Waste No. 046, Photographic Fixer Waste. This
waste is generated at Silver Recovery (Facility
F). The waste is stored in 'the Hazardous Waste
Container Storage Facility.

/Al 6/1/88 1
S.S . ,

I / / _

(1) Enter the facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.)

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.l.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
'CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
-I - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.



£ TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

| Wastes Managed in the Facility Unit
g Constituents listed
£ Capacity Status, Date in Appendix VIII
£ Verbal Facil. Process Unit of and Years Vaste Code or 40 CFR 261 Release
"" Description No.(11 Code(21 Measure(31 in Service(41 Verbal Description contained in the waste Yes No

Container Storage 17 SOI 3,000 G (A) I/ 1/88 __
^ 90 Days (in 30-Gal drumsT
Waste asbestos is packaged in poly bags and placed I / / _
within appropriately labeled 30-gal metal drums.
These drums are accumulated for<90 days before C __________
being transported to a permitted landfill.

Wastewater Treatment A T01 11,800 G (A) * / /84 2_ Wastewater before Toluene
"—-—••""——— —— ———— . _ ™B"t~~~T--i fanlc \S ~ ~~~~~I~~~~~~~~~~~~™~~ ~""~—~™™~~~1

Elementary Neutralization 5,000-gaI tan*; / f treatment Chlorinated benzenes
NPDES Permit Outfalls #102 and #002. This waste- ' '
water is neutralized and run through carbon filters^ . .
The streams are tested before discharge to ascer- — ——-——-------———- ____________________
tain the water is within pH and COD limits.
See Attachment A.8
Tmhnff Uacfo- R TOA MA (yA) / / 42 J&

Water Treatment
System I ,

NPDES Permit Outfall #001. This system treats mostly
sanitary wastewater and boiler blowdown. After the
settling basin, the water goe's through two lagoons
and a chlorination system before being discharged.
See Attachment A.9

(1) Enter the facility number found in the left-hand in (3) Units of Measurement, use one of the following
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic G - Gallons AF - Acre feet
designation (i.e., A, B. C, etc.) CY - Cubic yards B/H - BTUs per hour

P - Pounds
(2) Enter the process code from the list in the instruc- (4) Circle the appropriate letter code: A-Active.

tions (Section VIII.A.l.b.) . -I - Inactive, C-Closed. enter appropriate
date (see instructions) and total years in
service.



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

f
8

Verbal Facil.
Description Mo.(11

Case Washout
PnnH

Capacity
Process Unit of

Code (21 Measure(31

D83 49.5 CY

id in the Facility Unit
Constituents listed

Status, Date in Appendix VIII
and Years Vaste Code or 40 CFR 261

in Service(41 Verbal Description contained
Release

in the waste Yes

After filtration, the water would discharge to
a holding pond. During a spill event, asbestos
and other solids were released to the pond where
it settled out. The pond was clean closed.
See Attachment A.10

/88 25

T04
Case Washout p ________ ___________

Treatment Sys.
Effluent from case washout now goes through a
series of filters before being discharged. The
water is analyzed periodically for COD, oil and
grease, and % noncombustible (for motors lines
with asbestos). See Attachment A.11

C / / _

T04 NAX-rav Effluent E
Receiving Ditch
The Navy is investigating this site under
CERCLA. The first phase of the investigation
will begin in December of 1988.

/ . / B2 20

(1) Enter che facllicy number found in che left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e.. A, B, C, etc.)

(2) Enter the process code froa the list in the instruc-
tions (Section VIII.A.l.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
-CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
I - Inactive, C-Closed, enter appropriate
date (see instructions) and tocal years in
service.



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

Managed in the F a c i Un

8

Facil.
Mo.(11

Capacity
Process Unit of

Code(21 Measure(31

T04 NA

Verbal
Description

Silvery Recovery

A silver recovery unit was put in place to reclaim
silver from X-ray film processing effluent. This *
effluent is permitted as a miscellaneous dis-
charge in our wastewater permit. **
See Attachment A.12

Constituents listed
Status, Date in Appendix VIII
and Years Vaste Code or 40 CFR 261 Release

in Service(41 Verbal Description contained in the waste Yes No

/82 6

Toluene Recovery T01 13.000 G '

This is a closed loop recovery system in which
the toluene is passed through two distillation
columns. This process generated an explosive
residue which is sent to the Area S Burning
Ground for thermal treatment.
See Attachment A.13

(A) 8 / /79 _j_

I / /

C / /

Toluene Toluene

TATB West H D83 500,000 G estft. / / K044 Toluene

Settling Ponds

A closure plan was submitted in 1982 and the
closure was certified complete in 1984. A /
description of the ponds is in the 1983 Initial \
Naval Assessment Study. The 'site was investigated
and all wastes were removed per "Waste Reclassification
and Closure, Area F Impoundments" by Shannon & Wilson Inc. (1984). See Attachment A.14.

Chlorinated benzenes

1 / 25/ 84 31

(1) Enter the facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.)

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.l.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
'CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
-I - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.



TABLE VIII-1--SOLID VASTE MANAGEMENT FACILITY UNITS

Process
Capacity
Unit of

Coda(21 Meaaure(31

D83
Highly Variable/
Seasonal (A)..

Verbal Facil.
Description Mo.(11

Area F
West fley-eiving I
Pond

This pond previously received flow from the
West Settling Ponds (Facility H). It catches
runoff from Area G where the pesticide landfill
is located (Facility No. 10). Currently, the
pond is Outfall 002 in our NPDES Permit. See Attachment A.15.

D83 Highly variabfe/ / /

Wastes Managed in the Facilitv Unit
Constituents listed

Status, Date in Appendix VIII
and Years Vaste Code or 40 CFR 261 Release

in Service(41 Verbal Description contained in the waste Yes No

/ /73 15 Previously treated Toluene

/ /

discharge from Chlorinated benzenes

Facilitv H

Aroa M North
SeasonalReceiving Pond

This pond currently received rainwater run-off
only. Past practices, however, required analyses
be run on the water.
See Attachment A.16.

Degreaser discharge Trichloroethylene

I

C

t-rpat-f»d discharge Chromium

metal plating

treatment tank
(Facility #08)

(1) Enter tbe facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.)

(2) Enter the process code from the list in the instruc-
tions (Section VIII.A.I.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
I - Inactive, C-Closed, enter appropriate
date (see instructions) and total years in
service.
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TABLE VIII-2--HAZARDOUS VASTE MANAGEMENT FACILITY UNITS

Vastes Manaeed in the Facilitv Unit:

Verbal Facil.
Description No.(11

Thermal Treatment 01

Capacity
Process Unit of

Code(21 Measure(31

Status, Date
end Years Vaste Code or

Constituents listed
in Appendix VIII
40 CFR 261 Release

T04
Unit

The preliminary assessment plan for this facility *
is outlined in our Part B Permit Application. While
a release is possible, until the assessment plan *•
is implemented, the exact extent of contamination
is not known.

in Service(41 Verbal Description contained in the vaste Yes No

5,000 P at /V\ / / 42 46 Nos. 001.011,019 Toluene

Explosives
one time

1,1,1 trichloroethane

Chlorinated benzenes

Container Storage 06 SOI

See Page 30 of the Part B Permit Application.

5.500 G /Ju / /75 13 Nos.007,008,034 1.1,1 trichloroethane, Xu_y—
I

C

036.037.038.044.

/ / 046.047

trichloroethvlene.

Cadmium. Mercury

Waste Treatment Tank
_TQ1 12 CY

This facility is pending closure. Please see
Appendix VII for the Closure Plan.

/ /86 ]__ Nos.005.010.017

/ / ;

Chromium, Lead

(1) Enter the facility number found in the left-hand in
section III of your TWC Notice of Registration. If
not listed on your registration, assign an alphabetic
designation (i.e., A, B, C, etc.)

(2) Enter the process code from the list in the instruc- .
tions (Section VIII.A.I.b.).

(3) Units of Measurement, use one of the following

AF - Acre feet
B/H - BTUs per hour

G - Gallons
CY - Cubic yards
P - Pounds

(4) Circle the appropriate letter code: A-Active,
I - Inactive, C-Closed, enter appropriate

- date (see instructions) and total years
in service.



i,y KEF.CULES Hercules Incorporated
Hsrculfis Aerospace Division
P. 0. Box 548
McGregor. TX 76657
(817) 840-2811

January 27, 1984

Texas Department of Water Resources
1700 North Congress
Austin, Texas 78711

Attention: Ms. Ann McGinley

Re: Disposition of TATB/Soll Waste

Dear Ann:

As per our telephone conversation of January 4, 1984, I have developed
the following plan for final disposal of the trianino trinitro benzene
(TATB), sand and soil which were removed during closure of the Area F
west surface impoundments. I would like you to review, comment, and
approve this plan prior to the commencement of the waste disposal
efforts.

The material which was treated in the Area F west surface impoundments
was classified as a K044 waste (Wastewater treatment sludge from
explosive manufacturing). This waste was considered hazardous because
it exhibited the characteristic of reactivity as shown in 40 CFR
261.32. The TATB in its pure form Is a class A explosive and was
handled with all appropriate care during the removal operations.
Despite our best efforts to segregate the pure TATB from the sand and
soil which were also removed, the resultant piles of waste contain a
mixture of all three substances.

Our initial plans included attempts to thermally treat the waste to
remove the TATB. When it was found that the waste would not sustain
burning on Its own, a test was conducted in which the waste was spread
approximately 6 inches deep, saturated with fuel oil, and then
ignited. Though a sustained flame was produced, it is evident from
infrared (IR) scans taken before and after burning, Attachment 1, tha*
the TATB levels were not significantly reduced. Furthermore, it may
be noted that even in this, the most visually contaminated area of
waste, it appears that the TATB concentration is less than 2%.
Samples containing 1, 8, and 15% TATB nixed with soil from Area F were
sent to the U. S. Bureau of Mines and General Engineering Laboratories
in Charleston, S.C. to confirm the reactivity of this waste. Testing
was conducted in accordance with 40 CFR 261.23 and all results were
negative. Copies of these results are being sent to you under
separate cover from Shannon & Wilson Incorporated.

A. 3



Texas Department of -2- January 27, 1984
Water Resources

The definition of a hazardous waste, outlined in 40 CFR 261.3, states
that:

"A solid waste is a hazardous waste if...(iii) It is a mixture of a
solid waste and a hazardous waste that is listed in Subpart D solely
because it exhibits one or more of the characteristics of hazardous
waste identified in Subpart C, unless the resultant mixture no longer
exhibits any characteristic of hazardous waste identified in Subpart
C."

i
Conversations with Ms. Mary Regan of the TDWR legal staff confirmed
that TATB was a hazardous waste which had been mixed with a solid
waste, i.e. soil, from the excavation process. The resultant mixture
is no longer reactive, hence the waste no longer meets the criteria
for a hazardous waste. Since TATB is a stable solid which is not ,
water soluble, I am requesting that it be handled as a Class II
chemical waste, and I am planning to dispose of it in a secure Class
II landfill site.

The proposed landfill site will be located on a portion of the land
which is designated as Area S on Attachment 2. This area is approved
as a Class I hazardous waste treatment site where waste propellant and
propellant contaminated items are incinerated under controlled
conditions to render them non-hazardous.

As you will note from Attachments 3 and 4, the layer of claylike soil
which forms the base of the proposed landfill site is approximately 3
feet deep. This soil forms an ideal base for a Class II landfill as
It has been shown to have a permeability of approximately 1 x 10-9
cm/sec along with the physical characteristics listed in Attachment
5. It Is proposed that the landfill will be constructed as shown in
the drawings included as Attachment 6. The site will include a 3 foot
clay cap which will be made of the same material as the base, and the
area will be seeded with vegetation to stabalize the cover.

The natural slope of Area S creates a drainage pattern from the
northwest to the southeast corner. This draws any rainwater away from
the proposed landfill site. Elevations and drainage details are
provided in Attachments 6 and 7. The landfill is to be composed of a
soil which exceeds the Class II landfill requirements, and since TATB'
is not soluble in water, there should be no need to install a. system
groundwater monitoring wells for this one time disposal.

Please review these plans and the drawings attached which we feel
represents responsible management of a chemical waste. We welcome
your comments and would like to receive written approval of these
plans at your earliest convenience. Feel free to contact me if you
would like to visit the proposed site or if additional Information
would prove helpful in making your decision. Your assistance in this
matter Is greatly appreciated.



Texas Department of -3- January 27, 1984
Water Resources

Very truly yours,

Kathleen H. Anglin
Environmental Specialist

KHA:lar

Attachments: (1) Infrared Scans Before and After Trial Burnings
(2) McGregor Facility Map
(3) Area S Soil Photograph
(4) Area S Registration Correspondence
(5) Area S Soil Characteristics
(6) Class II Landfill-Proposed Details
(7) Elevations of Area S

cc: Ken Chacey - NAVFACENGCOM

Don Wyrick - TDWR, Waco

bcc: J. T. Ferguson
D. J. Keilraan -Wilmington.
L. G. Lund - Himont
W. H. Robcrson - SLC
A. J. Schechter



HERCULES Interoffice Memo

McGregor, Texas
March 13, 1986

t)

To: K. W. Sutphin

From: K. H. Anglin jf
r

Subject: Project 18604 - Closing of Disposal Site, Area L

Visual inspection of the above referenced project has been completed,
and I am satisfied that the site has been closed in compliance vith
the requirements approved by the Texas Department of Water Resources
In 1983. The closure project included:

o Removal of shrubs and brush from the asbestos disposal sites,

o Placement of 2-1/2 foot minimum cover over the sites,

o Grading of the landfills to facilitate drainage,

o Seeding of the cover to protect against erosion.

0 Erection of warning signs.

1 consider these Class I, non-hazardous landfills to be closed and
secured as of Wednesday, March 5, 1986. By copy of this memo I am
notifying appropriate agencies that this task has been completed.
Thank you for your help on this project.

_-̂ ~»_>

KHA:lar
0346R/98

Distribution;

W. Bernard - Salt Lake City 0
B. Booth - NAVAIR
M. Coloton - TWC
J. T. Ferguson
H. E. Kamm
D. J. Keilman - Wilm. 9242 SW
R. N. Knowles
B. Lester - NAVFAC
L. G. Lund - Lake Charles
W. H. Roberson - Salt Lake City
S. Rogers - DCAS
A. J. Schechter

A.5
MM. Tit
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TEXAS WATER COMMISSION

Paul Hopkins, Chairman

Ralph Roming, Commissioner

John O. Houchins, Commissioner

Larry R. Soward, Executive Director

Mary Ann Hefner, Chief Clerk
James K. Rourke, Jr., General Counsel

July 17, 1986

Ms. Kathleen H. Anglin
Environmental and Industrial Hygiene
Aerospace Division
Hercules Inc.
P.O. Box 548
McGregor, Texas 76657

Re: Hercules, Inc. Industrial Solid Waste Registration No.
30056 Asbestos Disposal Site, Area L, Cleanup

Dear Ms. Anglin:

We recieved a copy of your March 13, 1986 memo (K. H. Anglin
to K. W. Sutphin) concerning the closure of the Asbestos
Disposal Site (Area L). From the information presented, it
appears that closure has been completed. Accordingly, your
Notice of Registration will be changed to reflect the
closure and an updated copy sent to you.

If you have any questions regarding this matter, please
contact Alice Hamilton Rogers of this office at
512/463-8181.

Sincerely,

Samuel B. Pole, Chief
Hazardous and Solid Waste Enforcement Section
Hazardous and Solid Waste Division
AHR:mh

cc: District 3 Office
Dick Martin, Registration Unit

A.5
P. O. Box 13087 Capitol Station • Austin, Texas 78711 • Area Code 512/463-7898
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TOLUENE RECLAMATION

U)

DIRTY TOLUENE

1
CLEAN TOLUENE

TOLUENE
RECOVERY

BOTTOMS

CLEAN TOLUENE

DISTILLATION
COLUMN

SLUDGE TO BURNING
GROUNDS



APPENPr
Page 13 ox~13

FecJfty Component _ ._ _ Status _ _ Deeipn Capechy _ Number of Date
1WC Years in

«aq. Mo. Inactive Active Proposed (cuyd.) (gel) (tb») Utilized Service

Open Burning Area 01 X Practically Unlimited 46 1942
i

Verbal Description: A secured area with three gravel pads, * 350 ft x 300 ft in total, used for thermal treatment of potentially

explosive wastes.

Drum Storage 06 X 200.000 13 1975

Verbal Description: A gpytpg nf 76. S y Afl ff moVimnnrf ^-ypo jgloo Storagg bviil^lngg Msed to hnngp drums nf ha^aTrlniig inat"«»T"ia1!

awaiting disposal. (Currently, only one used for this purpose.)

Verbal Description:.

T.flTiHfin fS«T-far«. Oor, mn Y _ _ 4970 _ _ 6 1946-1952

Verbal Description: An open surface landfill approximately 68.000 sq. ft. in which waste pesticides were dumped by previous
v

tennant. Site secured and abandoned.

Verbal Description:.

Verbal Description:.
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TEXAS WATER COMMISSION

B. J. Wynne, HI, Chairman

John E. Birdwcll, Commissioner

Cliff Johnson, Commissioner

John J. Vay, General Counsel

Michael E. Field, Chief Hearings Examiner

Brenda W. Foster, Chief Clerk

Allen Beinke, Executive Director

November 17, 1989

Anthony Robledo, Chief
Texas Section
Hazardous Waste Management Division
U. S. Environmental Protection Agency
Region VI - 6H-PT
1445 Ross Avenue
Dallas, Texas 75202

Re: U. S. Naval Weapons Reserve Plant - McGregor
Storage/Processing
Subpart X
Solid Waste Registration Number 30056
EPA I. D. Number <TX~91700247ttB̂

Dear Mr. Robledo:

Enclosed are revisions to the Part B hazardous waste permit
application for the subject facility.

Comments should be addressed to Alan P. Church, P. E., at (512)
463-8559.

Sincerely,

Cheryl A. Wilson, Heac
Reports and Information Management Unit
Hazardous and Solid Waste Division

BB:am

Enclosure

cc: Rick Bowles, District Manager, Texas Water Commission
District 3 Office - Waco



us

HERCULES Hercules Aerospace Company
Missiles, Ordnance & Space Group
P.O. Box 548
McGregor, TX 76657
(817) 840-2811

10 November 1989 89HT3224

Minor Brooks Hibbs, Chief
Permits Section
Hazardous and Solid Waste Division
Texas Water Commission
P. 0. Box 13087 Capitol Station
1700 North Congress Avenue
Austin, Texas 78711-3087

Dj n e n [ w n
NOV | 0 1938

HAZARDOUS AND SOUD
WASTE DIVISION

I

Attention:

Subject:

Reference: (a)

(b)

Mr. Alan P. Church

Response to Technical Review of Application for
Hazardous Waste Permit No. HW-50081 -
U S Naval Weapons Industrial Reserve Plant, * .
Hercules Incorporated, McGregor, Texas

Application for Hazardous Waste Permit No. HW-50081
Solid Waste Registration No. 30056

Meeting on 3 October 1989, with Alan P. Church and John
Gott, Subject - Technical Review

Dear Mr. Church: i

Enclosed are the additions to our Permit Application as discussed in our
referenced meeting.

We have addressed additional emissions expected to be generated at the
burning grounds from current and future projects. These additional
compounds are listed as additions or replacements to our current
Subpart X and Texas Air Control Board Addendum, Enclosures 1 and 2,
respectively.

Also, we have added two hazardous waste container storage facilities
designated as 021 and 022. They will be used for long term storage of
hazardous waste. The design drawing of a rigid cover which will replace
the tarp cover originally submitted for the burning pans is also
included in Appendix V of our Part B Permit Application entitled
"Engineering Reports". These additions are incorporated in Enclosure 3.

A Hercules Incorporated Company



10 November 1989 -2- 89HT3224

If you have any questions, please call Earl Lawson or David Shead at
(817) 840-2811.

Very truly yours,

R. 6. Hunt
Manager, Safety and
Environmental Affairs

0648A/81/96-97

Enc (1) Subpart X Additions (5)
(2) Texas Air Control Board Addendum Additions (5)
(3) Part B Permit Application Additions (5)

cc w/o Enc - Mr. Alan P. Church
Texas Water Commission

Mr. John Gott
Texas Air Control Board



Facility for Which Application is Submitted:U S Naval Weapons Industrial

Reserve Plant. Hercules Incprporated, 1101 .Tnhrmrm Vlrivp, MrHrogor, TY 761357

TWC Registration No.: 30056 EPA I.D.No.: TX 9170024708

Coun ty: McLennan/CoryelL

1. Provide a general description of the portion of the facility covered
by this application (schematic or block flow diagram, verbal
description, photograph, etc.) Note any changes from the original
Part A application.

* Attached Page

2. List the facility units covered by this application. List the waste
managed in each unit and the rated capacity or size of the unit.

Facility
Unit

tion, Area S

(Thermal Treat-

ment)

//06 - Area H

Container Storage

021 - Area H

022 - Area H

Vaste
Type

001 - Fropellants/

Rated
Capacity

Unlimited

Explosives

019 - Absorbant. Carbon

007 - Solvents non- 5500 eal

halogenated

008 - Solvents halogenated

Same as above

Propellant /Explosive

5500 gal

5500 gal

FWC-0376(Rev 03-09-88)

(Continued on 2-b)

- 2 -



D. Area S — A secured area approximately 350 ft x 300 ft and
contains three gravel pads. It is used for open burning
(thermal treatment) of propellants and explosive
contaminated wastes. This facility is considered a
miscellaneous unit per 40 CFR Section 264 Subpart X and is
addressed in "Part B Permit Application, Subpart Xy.

Area H — A series of Richmond type igloo storage buildings
approximately 26.5 ft x 40 ft. Used for storage of drummed
or containerized hazardous wastes awaiting disposal (i.e.,
1,1,1 trichloroethane, waste paint and flammable solvents).
Currently, only three are used for hazardous waste storage.

Area F — Deleted from our Part A application are two
500-gallon carbon steel tanks. They are within a diked area
and were previously used for storage of toluene bottoms
prior to thermal treatment. Now they are .used for surge
capacity within a closed loop toluene recycle-recovery
system. The tanks collect and store bottoms from the first
distillation column. As part of a closed loop recycling
system, these tanks are now exempt from regulation as per
40 CFR 261 2(e)(l) and 31 TAG 335.1 (E)(I).

Area M — A steel lined concrete basin, approximately
11.25 ft x 7.25 ft x 4 ft was used to treat wastes from a
metal plating operation and to neutralize waste acids. This
tank is now inactive and pending closure. %

NOTE: See Page 2-c for facility locations

0648A/52/48
2-a
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MAXIMUM 30-MINUTE AND ANNUAL AVERAGE

CONCENTRATIONS BASED ON AIR DISPERSION MODEL

Maximum Annual Averag*
Concantracion

30-Minut. Av.rag.
Concentration

CONTOUR INTERVAL u
DATUM is MEAN SEA LEVEL



U.S. NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
McGregor, Texas

Part B
PERMIT APPLICATION

TEXAS AIR CONTROL BOARD ADDENDUM

Submitted To The
TEXAS WATER COMMISSION

November 1988
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SECTION IX. TEXAS AIR CONTROL BOARD ADDENDUM

I. INTRODUCTION

The McGregor facility began open burning in the early 1940's.
Since that time, very few changes have occurred in the method of
burning. Pads have been constructed of gravel to make management
of residue easier, and berms have been added to prevent run-on
and run-off of rainwater. Through the years, we have moved from
a philosophy of burning all forms of waste generated to one of
burning only hazardous wastes. The driving force behind the open
burning of explosives is safety. Explosive materials can be
safely decontaminated or rendered non-hazardous if burned without
confinement. The confinement of these materials could lead to
possible detonation which would not only damage areas designed to
contain or confine wastes, but also could scatter objects in a
manner which could threaten human health. (See attached
Aerospace Industries Association letter dated June 13, 1988,
Appendix I.) The procedures used at the McGregor facility have
been developed over many years of experience of disposing of
explosive/propellent wastes. Experience has shown that safety
must be the first priority in developing any form of treatment
for explosive wastes.

Due to the unconfined nature of open burning, it would be very
difficult to actually measure emission rates of contaminants from
the plume. Some studies have attempted to do this. In one such
attempt, a small plane was flown through a plume measuring
pollutants (Pankeatz, Tombach, and Hill - 1985). In another
attempt, the Hercules Bacchus facility hung sampling pumps on
cables strung between two poles in the plume dispersion path.
These were moved into location in order to grab air samples from
the plume for analysis. Neither of these two studies adequately
addressed the problem of dispersion. While using these methods
might indicate the presence of a particular contaminant, it would
be impossible to determine how much of that contaminant was
released without first knowing the volume of gas which was
generated from the release. To answer this problem, most
companies use computer programs to generate emission factors for
determining air contaminants. These computer models are the same
used by design engineers to predict the rocket exhaust
constituents from burning propellants.

In the following section, the emission estimates for McGregor are
based on computer generated emission factors. These factors are
multiplied by the weight of wastes burned to give the mass
emission rates of each contaminant.

A Land Use Map, Facility Map, and Burning Ground Plot Plan are
provided in Appendix III.



II. WASTE DESCRIPTION

Wastes sent to the burning ground are classified in one of four
categories. The following sections detail the characteristics of
each category of waste and how each is generated.

A. AP Propellant - Solid Rubber

The AP propellant wastes consist of scrap propellants
generated from mix bowl ' heels, off-specification mixes,
materials removed from mixer blades, material removed from
casting tooling, and from the washout of off-specification
motors. Chemical components of propellant include binder
materials, curatives which chemically combine with binder to
form rubber, oxidizers, fuels consisting of aluminum powder
or the binders themselves, and a variety of minor
ingredients which alter the burn characteristics of the
propellant. Examples of these components are listed below.

Binders - Hydroxyterminated
Polybutadienes:

Butarez
R45M

Carboxyterminated
Polybutadienes:

Curatives:

Oxidizers:

Fuel:

Minor Ingredients:

PBAN

Isophorone
diisocyanate

Dimer diisocyanate

MAPO (Tris-12-
Methylaziridinyl)
phosphine oxide

Ammonium Perchlorate
Ammonium Nitrate

Aluminum Powder

Oxamide
Aluminum Oxide
Zirconium Carbide
Dioctyl Adipate
Dioctyl Sebacate
RDX (Cyclotrimethylene
trinitramine)

-2-



AP propellant wastes make up approximately 60 percent of the
wastes burned at the burning ground. The amounts burned at
any burn event range from 500 to 4500 pounds. The average
amount of propellant per burn event is approximately 1500
pounds.*

B. Propellant Contaminated Solvent - Liquid

Solvents are used in the clean up of mix bowls and mixer
blades, as well as casting tooling and hoses. The solvents
used are Stoddard and 1P1.1. trichloroethane.

Contaminated solvents make up 28 percent of all materials
burned at the burning ground with 17.5 percent being
Stoddard and 10.7 percent being lflplf trichloroethane»

The volumes of solvents burned at any event range from 0 to
13,130 pounds with an average of 759 pounds/burn*. These
solvents are placed on the pad in open-topped steel drums
and co-mingled with other explosive wastes and ignited with
a squib.

C. Propellant Contaminated Trash — Solid

Propellant contaminated trash includes plastic buckets used
in the weighout of materials prior to mixing, rubber gloves
contaminated during weighout or cleanup, paper used to
protect areas from spillage during mixing or mix bowl
cleaning, rags used in clean up, and polyethylene bags used
to contain waste and propellants sent to the burning ground.

Contaminated trash composes approximately 4 percent of all
wastes sent to the burning ground. Amounts of trash burned
during each burn event range from 120 pounds to 600 pounds
with an average of 280 pounds/burn*.

D. TATB/TCTNB and Associated Wastes - Solid

Wastes in this category are all generated from a process
which manufactures TATB (triaminotrinitrobenzene). During
the manufacturing process, toluene is used to dissolve
intermediates formed in the reaction. These intermediates
are potentially explosive and found in each waste stream.
The wastes in this category include spent carbon from a
wastewater treatment facility; bag filters; paper cartridge
filters; and toluene recovery bottoms. The toluene bottoms
generally contain less than 1 percent toluene and little or
no free liquid. The efficiency of this recovery system
stems from utilizing two distillation columns in series.
Only the bottoms from the second distillation column are
sent to the burning ground.
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TATB wastes compose approximately 9 percent of all wastes
burned at the burning ground. Of these wastes. 4 percent is
from spent carbon and 4 percent is from toluene bottoms.

Amounts of these wastes burned at any burn event range from
40 to 5500 pounds with an average of 710 pounds/burn.*

E. Burning Ground Constituents

While the list of all ingredients which go to the burning
ground may seem long, most of these compounds listed are
sent in very small quantities.

As a result, estimates of the actual volumes burned for each
of these ingredients would not have much value for purposes
of this permit application. Table I gives a summary of the
major components treated at the burning ground and a range
of the percent annual total, by weight, for each component's
contribution to the total amount of waste treated. Table II
gives a detailed list of all components expected to be
treated at the burning ground.

f

* NOTE: The amounts of wastes from each category including
AP propellant, contaminated solvents, contaminated trash,
and TATB/TCTNB and associated wastes are based on 1988
disposal amounts.
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III. OPERATING PROCEDURES

Operating procedures associated with the Area S burning ground
can be divided into three categories. These are: waste
collection and packaging; the transportation of waste; and waste
treatment. Each of these aspects in waste handling follows a
written procedure which clearly defines the method of completing
each task; what safety precautions are necessary, including
protective equipment; and how to handle potential problems.

Wastes are packaged in paper bags covered with polyethylene bags,
plastic buckets, or fiber drums labelled with the appropriate
category. The date and weight of the waste material is also
marked on the label. Once packaged, explosive wastes are then
placed on the explosive waste pads located near each generating
area to wait for Transportation, transportation collects wastes
from the explosive pads each day and calculates the total weight
for the four different waste categories. These totals are then
recorded on the Area S "dummy" manifest*. The wastes are trans-
ported to the burning ground and prepared for treatment. The
burning operation generally takes place between 11:00 AM and
12:00 PM. For more details concerning specific procedures, see
Appendix IV. Inspection schedules for the burning area are in.
Section II.B, Management of the Part B Application.

* Area S "dummy manifest" - Copy of the TWC manifest used for
internal record keeping purposes only.
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TABLE I

MAJOR COMPONENTS DISPOSAL SUMMARY

WASTE CATEGORY

AP Propellant -
Solid, Rubber

COMPONENT NAME

Ammonium Perchlorate

Aluminum Oxide

Aluminum Powder
I

Hydroxy Terminated Polybutudiene Polymers
(HTPB) (Butarez, R-45M, B-101)

Carboxy Terminated Polybutadiene Polymer
(CTPB) (PBAN Polymer)

DI (2-Ethylhexyl) Adipate

Diisocyanates
(IPDI, DDI)

Dioctyl Adipate

Dioctyl Sebacate

MAPO

Oxide

RDX

Zirconium Carbide

Contaminated Solvents Stoddard
Liquid

Contaminated Trash
Solid, Rags

1.1.1 Trichloroethane

Filter Cartridges

Paper

Polyethylene
(Plastics)

Rubber Gloves

% OF ANNUAL TOTAL

45-55

1.5 - 1.0

1.25 - 2.0

4.5 - 7.5

0.4 - 0.8

0.55 - 0.75

0.2 - 0.4

0.2

0.01

0.001

0.75

0.45

0.1

15

0.35

0.02

0.003

0.95

0.65

0.3

20

9-12

0.6 - 0.9

2.0 - 4.0

0.4 - 0.6

0.005 - 0.008
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TABLE II

t

CHEMICAL LIST OF BURN GROUND COMPONENTS

BUTAREZ
POLYBUTADIENE, HTPB WITH ANTIOXIDANT
ISOPHORONE DIISOCYANATE (IPDI)
BONDING AGENT, ISOPHTHALYL
CARBON BLACK
FERRIC OXIDE
Dl( 2-ETHYLHEXYL) ADIPATE
AMMONIUM PERCHLORATE
LIQUID [H-ISOCYANATE (DDI)
DLOCTYL ADIPATE (DOA)
IM1NE CURING AGENT
ZIRCONIUM CARBIDE
RDX
R-45M
DIOCTYL SEBACATE (DOS)
DI-BETA-NAPHTHYL-P-PHENYLENEDIAMINE (AGERITE WHITE)
DIFUNCTIONAL EPOXY (ARALDITE 6005)
GRAPHITE FLAKES (D1XON 635)
TRIETHYLENETETRAMINE (TET)
ANTIOXIDANT, HYDRATED (CYANOX 2246)
TRI (NONYLPHENYL) PHOSPHITE
HX-868
TRIPHENYL BISMUTH
MALEIC ANHYDRIDE
ALUMINUN, MDX-71
ALUMINUM OXIDE
DI( 2-ETHYLHEXYL) ADIPATE
OXAMIDE
VINYL BUTYRAL HYXL
TRI (2-ETHYLHEXYL) PHOSPHATE
BORON
POTASSIUM PERCHLORATE
TRI (NONYLPHENOL) PHOSPHITE
LITHENE PL (NONFUNCTIONAL POLYBUTADIENE)
N-PHENYL-N ' -CYCLOHEXYL-P-PHENYLENE-DIAMINE
FERRIC OXIDE MONOHYDRATE
5 Dl-T-BUTYL HYDROQUINONE
HEXAMETHYL DI-ISOCYANATE (HMDI)
IRON OXIDE, IptLLOH (MAPICO 1000)
ALUMINUM POWDJBt ,
1SODECYL PELA100BATB (I DP)
LITHENE HFN4-5000
UOP 288 TREATED FERRIC OXIDE
ISOPHTHALYL, DIFUNCTIONAL AZIRIDIENE, (HX-752)
TRIAMINOTRINITRO BENZENE (TATB)
TRICHLORO TRINITRO BENZENE (TCTNB)
FILTER CARTRIDGES
SPENT CARBON
TOLUENE
1,1,1 TRICHLOROETHANE
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CHEMICAL LIST OF BURN GROUND COMPONENTS

STODDARD SOLVENT
PAPER
PLASTIC BAGS
PLASTIC BUCKETS
RUBBER GLOVES
NALGENE TUBING
BURLAP BAGS
FIBER DRUMS
DISTILLATION BOTTOMS FROM RECOVERY OF TOLUENE FROM TATB MAN.
NITROCELLULOSE
BUTYL ACETATE j
LEAD PEROXIDE
G.E.100 GLYCIDYL ETHER
LP-3
ACETONE
CAB-0-SIL
TEFLON
MAGNESIUM
PBAN POLYMER
EPON 828
FLEXAMINE
MAGNESIUM OXIDE
MILORI BLUE
BD/MVP COPOLYMER
AMMONIUM DICHROMATE
ZP-211
AMMONIUM NITRATE
MAPO, NER-010
STERLING R
AMOCO RESIN
CIRCO LIGHT OIL
NEOPRENE WRT
NEOPRENE FB
HYCAR 1300
HYPALON LD-999
NATSYN 2200
TETRONE A
STARCH
RESINOX 755
KEVLAR PULP 29
RICON 150
VAROX
AIRCO FLOCK CWV-1
ANTIMONY TRIOXIDE
DECHLORANE PLUS 515
NORDEL 1040
VANOX 102
ZINC OXIDE
STEARIC ACID
ASBESTOS
SANTACUR NS
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CHEMICAL LIST OF BURN GROUND COMPONENTS

SULPHUR
HI-SIL 233
TITANIUM DIOXIDE
ACETYLENE BLACK
INDOPOL H-100
COTTON FLOCK
POLYGARD
ALTAX
SBR-1500
MANNITOI.
BLE 25
POLYALYCOL E4500
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IV. EMISSION ESTIMATES

A. Explosive Components Emission Estimates

The amount of materials burned, as given in Table III, are
projected totals for 1988 and are based on Area S manifests
from 58 burn events. For each burn an area manifest is
completed by listing amounts of materials to be burned in
each of four categories. To determine the various weights
of individual items within any one category, purchasing
records, process knowledge, mass balances, and process
wastewater samples were used. Much; of this information was
obtained utilizing Department of Defense classified
information; therefore, detailed calculations have not been
submitted.

As previously mentioned, possible contaminants from
explosives compounds and their percentage of the total
weight were computer generated. The program used for this
theoretical model is the Air Force Propulsion Laboratory
Theoretical Specific Impulse Program (AFRISP). Table IV
gives computer generated emission estimates for the three
major explosive compounds burned at the McGregor plant. For
AP propellants, a computer estimate was generated for each
major propellant formulation generated at this facility. An
overall weighted average was calculated for all major
propellants based on the amount of each propellant produced
during 1987. This results in a theoretical composition of
combustion products which total 99.98 percent. For trlamino-
trinitrobenzene (TATB) and trichlorotrinitrobenzene (TCTNB),
computer generated emission factors are shown in Table IV.

B. Volatile Ornanics

Only three volatile organics are treated at the burning
ground; 1.1.1 trichloroethane. Stoddard solvent. and~
toluene. The trichloroethane and stoddard solvents become
explosive cflntiupjnatefl dyrlM the cleanup of mixing and
casting operations, therefore requiring thermal treatment.
Toluene occurs in the residual material from toluene
recovery and the spent carbon from the TATB wastewater
treatment system; both contain 0-5 percent toluene. These
two wastes contain explosive materials, thereby also
requiring thermal treatment;

Due to the inherent difficulties in sampling a plume of this
nature, products of incomplete combustion from the burning
of these solvents are not quantified. It would also be
difficult to measure the actual destruction rate of the
given solvents. The Destruction Rate Efficiency (ORE)
percentage used in the following table is felt to be a
conservative estimate.
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TABLE III

BURN VOLUMES BY CATEGORY

CATEGORY

AP PROPELLANT

CONTAMINATED SOLVENT

CONTAMINATED TRASH

TATB/TCTNB WASTES

BURN DURATION

PROJECTED 1988
AVERAGE
(Ibs)

1476

759

281

710

20 min

MAXIMUM
(Ibs)

4400

13130

600

5500

45 min

MINIMUM
(Ibs)

550

0
i / •»••„

120

40

%

> , 5 min

TOTALS
(Ibs)

113800

59530

21656

50876
i
f <<.
> ,

- *M 70-80 burn/yr

* All values are based on current 1988 treati

>,v
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TABLE IV

EMISSION ESTIMATES FOR EXPLOSIVE COMPOUNDS

AP PROPELLANT

Compound

HC1
CO
A1203
Zr02
H20
C02
Cl
N2
H2

% by weight

25.15
12.579
4.799
0.2858

23.07157
22.096
0.009
10.971
1.0169

~99~97827

waste volume emission rate emission rate
Ibs Ibs/yr tons/yr

14.3104113800
113800
113800
113800
113800
113800
113800
113800
113800

28620.70
14314.90

i 5461 .26
325.24

26255.45
25145.25

10.24
12485.00
1157.23

7.
2.
0,
13.

,1575
.7306
,1626
,1277

12.5726
0.0051
6.2425
0.5786

(f
TATB.

Compound

H2
H20
NH3
N2
CH4
CO
C02
C

% by weight

1.87
3.56

0.00085
32.54
0.294
26.3
26.12
9.27

99̂ 95485

waste volume emission rate emission rate
Ibs Ibs/yr tons/yr

2035
2035
2035
2035
2035
2035
2035
2035

38.05
72.45
0.02

662.19
5.98

535.21
531.54
188.64

0.0190
0.0362
0.0000
0.3311
0.0030
0.2676
0.2658
0.0943

TCTNB

Compound

N2
Cl
C12
CC10
CC120
CC14
CO
C02
C

% by weight

13.273
0.02345
32.627
0.00063
0.66052
0.0623
39.64
10.42
2.84

99.5469

waste volume emission rate emission rate
Ibs Ibs/yr tons/yr

17297
17297
17297
17297
17297
17297
17297
17297
17297

2295.83
4.06

5643.49
0.11

114.25
10.78

6856.53
1802.35
491.23

1.1479
0.0020
2.8217
0,0001
0.0571
0.0054
3.4283
0.9012
0.2456
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Even though products of incomplete combustion cannot be
quantified, we would expect to see the following compounds
in our emissions: carbon tetrachloride, chloroform,
methylene chloride, phosgene, chlorine, as well as HC1. The
following table gives the estimated emissions for these
compounds .

C. Fugitive Losses

Since storage areas are concrete enclosures with roofs and
drums are kept closed with three inches of head apace, no
fugitives are expected from Area H storage of volatile
organics. There will, however, be losses from the displace-
ment of air in drums when filling at each satellite collec-
tion area. This loss can be determined utilizing the
equation from AP.42 for fixed roof tank working losses.

The equation is: -

LV * 2.40 x lO-5 Mv P V N KQ Kc

Where: '

Ly = fixed roof working loss (Ib/year)

Mv = molecular weight of vapor in storage tank
(lb/lb mole)

P = true vapor pressure at bulk liquid temperature

V = tank capacity (gal)

N = number of turnovers per year

Table VI gives estimates utilizing this equation for each
volatile organic liquid waste generated. .

D. Hydrochloric Acid

Hydrochloric acid is released from open burning as a result
of the destruction of chlorinated compounds. The emission
rate of HC1 exceeds that of any other pollutant. There are
three primary contributors of HC1 at the burning ground.
These are: chlorinated solvents (trichloroethane), ammonium
perchlorate based propellants, and chlorinated wastes from
the manufacture of TATB (TCTNB). Some plastics also contain
chloride; but, due to the small amount of chlorinated
plastics burned and the large total volume of HC1 released,
these are considered insignificant and not included in this
estimate.

-13-



--i .

TABLE V

ESTIMATED EMISSIONS OF ORGANIC SOLVBTCS FROM BURNING OPERATIONS

% ORE emission rate emission rate
gallons/yr Ibs/yr assumed Ibs/yr tons/yr

1,1,1 TRICHLOROETHANE

^ STODDARD

1 TOLUENE

2337

2857

674

25239.6

34284

4985

80

80

80

5047.92

6856.8

997

2.52396

3.428M

0.4985



TABLE VI

FUGITIVE EMISSIONS FROM SATELLITE
COLLECTION OF HAZARDOUS WASTES

COMPOUNDS

FLAMMABLE LIQUIDS *

METHYLENE CHLORIDE

TRICHLOROETHYLENE

1,1,1 TRICHLOROETHANE

STODDARD SOLVENT

MOLECULAR
WEIGHT

(lb/lb-mole)

v ->.,. /;-;••,' ..92 •"•;,:
:" ' ' 85

131

133

68

TRUE VAPOR
PRESSURE
(Psia)

0.6

8.7

1.5

2.6

5.2

ANNUAL
VOLUME
(gal)

2600

300

1450

4950

2850

ANNUAL
WORKING LOSS

(lb/yr)

3.44448

5.3244

6.8382

41.08104

24.18624

* flammable liquids are calculated as if 100% toluene even though
they are composed of many paint thinners



TABH^VII

ESTIMATED HYDROCHLORIC ACID EMISSIONS

CATEGORY AMOUNT BURNED % FORMING HC1 MAXIMUM BURN
l»»/yr EVENT (Ibs)

HC1 EMISSIONS MAXIMUM SINGLE
Ibs/yr EVENT (Ibs)

AP PflOPELLANT

CHLORINATED SOLVENTS

TCTNB

113800

25239

17297

25

82

32

4400

5501

1870

28450

20695.98

5535.04

1100

4510.82

598.4

TOTAL 54681.02 6209.22
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Water Resources Data
Texas
Water Year 1991
Volume 2. San Jacinto River Basin, Brazos River Basin,

San Bernard River Basin, and Intervening

Coastal Basins

Volume 3.
Colorado River Basi

Lavaca River Basin,
Guadalupe River Bas.r

Volume 1.
Arkansas River
Basin, Red
River Basin

Volume 2.
San Jacinto River Basin,
Brazos River Basin, San

Bernard River Basin, and
Intervening Coastal Basins

Sabine River Basin,
Neches River Basin,

Trinity River Basin
and Intervening

Coastal
Basins

Niueces River Basirv
Rio Grande Basin, and

L Intervening Coastal
Basins

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT TX-91-2
Prepared in cooperation with the State of Texas

and with other agencies
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276 BRAZOS RIVER BASIN

08099500 LEON RIVER NEAR HASSE. TX

LOCAIION.--Lat 31°57'28". long 9S'27'32', Comanche County, Hydrologic Unit 1207U201, on left bank 110 ft left and 70 ft
upstream from left upstream er«: of tMdge on U.S. Highways 67 and 377, 500 ft upstream from Gulf, Colorado, and Santa
fe Railway Co. bridge. 0.3 rai upstream frcw walnut Creek, 2.0 mi downstream from Proctor Lake, 2.1 mi northeast of
Hasse, and 225.2 mi upstream f^om nojth.

DRAINAGE AREA.--1,261 mi'.

WATLR-DISCHARGE RECORDS

PERIOD OF RECORD.—January 1939 V, September 1991 (discontinued).

REVISED RECORDS.--WSP 1342: 1952. WSP 1392: 1952. WDR TX-76-2: Drainage area.

GAGE.--Water-stage recorder and c-.»crete control. Datum of gage is 1,115.01 ft above National Geodetic Vertical Datum
of 1929.

REMARKS.--No estimated daily disgorges. Records good. Since October 1963, flow has been regulated by Proctor Lake
(station 08099400) 2.0 mi ups'.'fran. There are numerous diversions above station for municipal, steam powerplant
operation and other uses. Ga9«--hei3''l te'eweter at station.

AVERAGE DISCHARGE.--24 years (wat=r years 19O-63), t-rior to completion of Proctor Lake. 151 ft'/s (109,400 acre-ft/vrl-
28 years (water years 1964-91 r. regulated, 121 ft'/s (87.660 acre-ft/yr). " ''

EXTREMES FOR PERIOD OF RECORD.--Hifimura discharge. 33,500 ft'/s May 24, 1952 (gage height, 21.49 ft); maximum qaqe
height, 21.72 ft Oct. 4, 1959; no flew at times.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum s:age since at least 1858. occurred in May 1908, from information by local
resident. At a site about 2.5 ni upstreaa, flood of May 1908 was 9.1 ft higher than that of May 24, 1952, from in-
formation by local residents.

EXTREMES FOR CURRENT YEAR.--Maxi»un discharge, 753 ft'/s Aug. 14 at 1000 hours (gage height, 7.61 ft); minimum daily
0.90 ft'/s Oct. 15.

DISCHARGE. CuSK FHT PEP, SECONG, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAK* MEAN VALUES

DAY OCT NOV DEC JAN fEB MAR APR MAY JUN JUL AUG SEP

1 55
2 57
3 58
4 55
5 51

6 50
7 51
8 50
9 44
10 18

11 1.1
12 1.1
13 1.2
14 1.1
15 .90

16 2.8
17 1.8
18 20
19 33
20 32

21 33
22 27
23 2.6
24 2.2
25 1.9

26 1.9
27 1.8
28 1.8
29 1.9
30 2.1
31 2.4

TOTAL 662.60
MEAN 21.4
MAX 58
MIN .90
AC-FT 1310

CAL YR 1990
WTR YR 1991

2.4
2.2
2.2
2.7
2.1

1.8
1.8
4.1
2.2
1.9

2.0
2.0
4.0
38
75

72
67
68
67
66

66
69
67
68
67

68
69
71
71
114

---

1214.4
40.5
114
1.8

2410

190
192
191
191
191

135
49
25
25
24

25
25
24
25
25

25
26
25
25
25

24
24
24
14
I./

1.4
l.B
?.l
2.?
?.'J
?.fJ

1562.2
50.4
19?
1.4

3100

TOTAL 2S&252.20
TOTAL 41085.10

2.0
2.2
2.0
2.2
2.3

2.2
2.3
2.3
4.0

• 2.9

3.0
2.4
2.4
2.3
2.2

:.9
1.7

22S
56'j
58'.

3C?
: ',?
5Ci
570
569

569
559
56(,
461
8.5
2.5

5/10.3
184
580
1.7

11330

Mi AH 790
MIAN 113

2.3
2.3
2.2
2.2
2.1

9.1
58
102
239
243

133
2.5
2.0
1.5

17

163
143
4.4
2.C
1.8

1.9
45

247
210
5.)

1.9
1.8
1.9

—
—
—

1647.4
58.8
247
1.8
3270

MAX
MAX

2.0
1.8
1.8
1.9

13

30
2.6
2.0
1.9
1.8

1.9
1.8
1.5
1.7
1.8

2.0
2.2
1.8
1.7
1.8

1.9
4.6
36
32
2.8

1.6
1.7
2.9
3.7

21
22

207 . 2
6.68
36
1.5
411

20800 MIN
708 MIN

22
21
20
20
20

20
20
17
2.1
1.5

1.4
1.5
1.4
1.4
1.4

1.4
1.4
2.0
2.1
2.1

2.0
14
51
51
52

49
43
42
39
27

—
549.7
18.3
52
1.4

1090

.90

.90

22
14
17
25
22

3.5
2.5
7.7
3.5
2.9

3.2
3.2
2.3
1.9
1.9

1.7
1.3
1.2
1.8
2.4

2.3
2.0
1.8
2.0
3.0

14
36
36
34
27
22

321.1
10.4
36
1.2
637

14
14
13
23
122

236
358
566
562
558

341
86
56
12
13

13
12
12
26
60

61
61
60
71
113

113
110
111
111
113
---

4021
134
566
12

7980

96
57
24
24
20

13
13
27
52
52

51
52
52
52
52

52
52
52
52
52

50
51
49
50
53

46
34
36
25
1.1
2.4

1294.5
41.8
96
1.1

2570

35
36
36
35
38

49
48
48
47
50

50
45
3.7

200
286

694
708
705
699
693

682
678
666
665
653

635
635
624
623
625
621

11612.7
375
708
3.7

23030

619
618
620
616
612

614
613
615
610
607

439
146
43
43
44

44
37
18
21
86

238
244
383
619
628

625
625
620
615
619

12282
409
628
18

24360

AC-FT 571700
AC-FI 81490



BRAT-OS RIVER BASIN 2/7

08099500 LEON RIVER NEAR MASSE, TX-Continued

WAIER-QUALITY RECORDS

PERIOD OF RECORD.--Chemical and biochemical analyses: October 1980 to September 1982, October 1990 to September 1991.

WATER QUALITY DATA, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

DATE

MAR
06...

JUN
06...

JUL
23...

DATE

MAR
06...

JUN
06...

JUL
23...

TIME

1125

1230

1000

HARD-
NESS

NONCARB
DISSOLV
FLD. AS
CAC03
(MG/L)

70

97

91

DIS-
CHARGE ,
INST.
CUBIC
FEET
PER

SECOND

54

241

53

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

59

61

55

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/CM)

680

790

801

MAGNE-
SIUM,
DIS-

SOLVED
(MG/L
AS MG)

16

19

18

PH
(STAND-
ARD
UNITS)

8.4

8.2

7.8

SODIUM,
DIS-

SOLVED
(MG/L
AS NA)

50

64

69

TEMPER-
ATURE
WATER
(DEC C)

14.0

25.5

26.5

SODIUM
AD-

SORP-
TION

RATIO

1

2

2

COLOR
(PLAT-
INUM-
COBALT
UNITS)

25

14

8

POTAS-
SIUM,
DIS-

SOLVED
(MG/L
AS K)

6.1

6.3

6.8

TUR-
BID- '
ITY

(NTU)

1.1

36

15

ALKA-
LINITY
WAT DIS
FIX END
FIELD
CAC03
(MG/L)

140

130

120

OXYGEN,
DIS-

SOLVED
(MG/L)

9.2

7.7

5.3

SULFATE
DIS-
SOLVED
(MG/L

AS 504)

54

58

58

OXYGEN,
DIS-

SOLVED
(PER-
CENT

SA1UR-
AT10N)

94

98

69

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)

99

120

140

OXYGEN
DEMAND,
BIO-
CHEM-
ICAL.
5 DAY
(MG/L)

3.3

1.6

1.6

FLUO-
RIDE.
DIS-

SOLVED
(MG/L
AS F)

0.20

0.20

0.30

HARD-
NESS
TOTAL
(MG/L
AS
CAC03)

210

230

210

SILICA,
DIS-
SOLVED
(MG/L
AS
SI02)

3.2

2.6

3.2

DATE

MAR
06...

JUN
06...

JUL
23...

DATE

MAR
06...

JUN
06...

JUL
23...

SOLIDS, RESIDUE
SUM OF TOTAL RESIDUE RESIDUE

VOLA- FIXED
NON

FILTER-
ABLE

CONST1- AT 105
TUENTS, DEG. C, TILE,

DIS- SUS- SUS-
SOLVED PENDED PENDED
(MG/L) (MG/L)

374

412

423

PHOS-
PHORUS
ORTHO
TOTAL
(MG/L
AS P)

25

84

34

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)

(MG/L)

9

12

9

ARSENIC
DIS-

SOLVED
(UG/L
AS AS)

NITRO-
NITRO- NITRO- NITRO- NITRO- NITRO- GEN.AM-
GEN, GEN, GEN. GEN, GEN, MONIA + PHOS-

NITRATE NITRITE N02+N03 AMMONIA ORGANIC ORGANIC PHORUS
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L

(MG/L) AS N) AS N) AS N) AS N) AS N) AS N) AS P)

16

72

25

BARIUM,
DIS-

SOLVED
(UG/L
AS BA)

<0.010 7.0

0.030 7.6

0.010 6.6

<1 110

1 140

2 120

0.072

BERYL-
LIUM,
DIS-
SOLVED
(UG/L
AS BE)

0.5

<0.5

<0.5

0.010

0.020

0.020

CADMIUM
DIS-

SOLVED
(UG/L
AS CD)

1.0

O.050

<0.050

0.092

CHRO-
MIUM,
DIS-
SOLVED
(UG/L
AS CR)

<5

<5

<5

0.050

0.030

0.150

COBALT,
DIS-

SOLVED
(UG/L
AS CO)

<3

<3

0.85

0.87

0.75

COPPER,
DIS-
SOLVED
(UG/L
AS CU)

0.90 0.060

0.90 0.110

0.90 0.060

IRON.
DIS-

SOLVED
(UG/L
AS FE)

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

DATE

MAR
06...

JUN
06...

JUL
23...

LITHIUM
DIS-

SOLVED
(UG/L
AS LI)

MANGA-
NESE, MERCURY
DIS- DIS-

SOLVED SOLVED

MOLYB-
DENUM, NICKEL,
DIS- DIS-

(UG/L
AS MN)

(UG/L
SOLVED
(UG/L

SELE-
NIUM.
DIS-

SILVER,
DIS-

STRON-
TIUM,
DIS-

SOLVED SOLVED SOLVED SOLVED
(UG/L (UG/L (UG/L (UG/L

6 36

9 5

9 35

AS HG) AS MO) AS Nl) AS SE) AS AG) AS 5R)

<0.1 <10 <10 <1 <1.0 490

<0.1 <10 <10 <1 <1.0 440

10 7

10 <3

10 7

VANA-
DIUM, ZINC,
DIS- DIS-

SOLVED SOLVED
(UG/L (UG/L
AS V) AS ZN)

<6 4

<6 <3

<6 11
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if bridge on
of HamiI ton.

08100000 LEON RIVER NEAR IIAMIL10N, TX

LOCATION.—Lat 3r47'19". long 98°07'16", Hamilton County, Hydrologic Unit 12070201, at downstream side o
U.S. Highway 281, 2.2 mi upstream from Mesquite Creek, 3.6 mi downstream from Bear Creek, 5.9 mi north
and 172.9 mi upstream from mouth.

DRAINAGE AREA.--1.891 mi2.

PERIOD OF RECORD.--January 1925 to September 1931, September 1960 to current year.

REVISED RECORDS.--WDR TX-76-2: Drainage area.

GAGE.--Water-stage recorder and data collection platform (DCP). Datum of gage is 955.38 ft above National Geodetic
Vertical Datum of 1929. Jan. 7. 1925. to Sept. 30, 1931, nonrecording gage 1.4 mi downstream at datum 1.87 ft
higher. Sept. 1 to Nov. 22, 1960, nonrecording gage at same site and at 5.00-foot higher datum. Nov. 22, 1960, to
Sept. 30, 1972, recording gage at same site and at 5.00-foot higher datum.

REMARKS.--Records good. Since 1960, at least 67 percent of the drainage area above this station has been regulated by
Proctor Lake (station 08099400) 54 miles upstream and by several other smaller reservoirs. There are numerous
diversions above station for irrigation, municipal supply, and for industrial uses. Flow is affected at times by
discharge from the flood-detention pools of 14 floodwater-retarding structures with a combined detention capacity of
11,610 acre-ft. These structures control runoff from 43.9 mi* in the northeast tributaries drainage basin. Several
observations of water temperature were made during the year. U.S. Army Corps of Engineers satellite telemeter (DCP)
at station.

AVERAGE DISCHARGE.--6 years (water years 1926-31) unregulated, 130 ft'/s (94,180 acre-ft/yr); 31 years (water years
1961-91) regulated. 163 ft'/s (118.100 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 24,000 ft'/s May 4, 1990 (gage height, 33.26 ft); no flow at times.

EXTREMES OUTSIDE PERIOD OF RECORD.—Maximum stage since at least 1858, 38.4 ft in May 1908 and December 1913; flood in
September 1911 reached a stage of 37.0 ft, all at present site and datum, from information by local residents. The
flood in October 1959 reached a stage of 34.1 ft. present datum.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,070 ft'/s Aug. 14 at 2100 hours (gage height, 12.25 ft): minimum daily.
1.2 ft'/s Aug. 8, 9.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

IOFAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

59
57
60
63
64

59
54
53
67
65

59
42
28
18
14

12
11
10
8.9
9.1

31
43
46
48
34

22
9.8
8.0
•8.0
7.8
5.8

1076.4
34.7
67
5.8

2140

1990
1991

4.7
4.6
5.9
9.0
8.8

11
8.9
15
14
15

26
17
12
9.5
9.2

24
78
79
75
76

77
84
82
81
79

79
80
78
76
76

1294.6
43.2
84
4.6
2570

76
117
136
137
138

139
e!21
e92
64
45

41
39
39
38
38

39
39
40
40
39

38
37
37
37
38

37
27
19
16
14
14

1771
57.1
139
14

3510

TOTAL 273510.7
TOTAL 32052.8

14
14
14
13
13

13
13
12
14
18

18
25
23
19
17

15
14
16
17
321

405
346
104
277
411

414
417
416
414
395
143

4365
141
417
12

8660

MEAN 749
MEAN 87.8

54
37
32
30
28

27
26
26
66
128

157
152
76
37
25

22
40
122
88
40

27
24
21
77
156

95
37
21

—
1671
59.7
157
21

3310

MAX
MAX

16
15
13
12
11

11
10
34
27
15

11
9.9
9.0
8.5
7.9

7.7
8.8
8.8
9.6
11

10
11
11
9.7
22

43
28
16
12
9.6
8.8

437.3
14.1
43
7.7
867

20700
485

11
29
28
28
23

20
21
24
24
23

15
8.9

247
44
16

10
130
168
26
12

8.2
6.7
6.5
8.7
26

51
56
64
62
46

—
1243.0
41.4
247
6.5
2470

MIN 4.2
MIN 1.2

43
34
26
30
46

75
47
59
256
97

53
37
28
22
19

17
14
12
10
8.6

7.3
6.1
4.9
4.0
5.7

5.5
12
11
20
33
33

1076.1
34.7
256
4.0
2130

AC-FT
AC-FT

20
15
20
19
30

31
121
168
361
378

382
344
125
90
70

40
32
32
33
27

26
61
62
61
57

62
80
79
81
82

—
2989
99.6
382
15

5930

542500
63580

84
87
72
91
28

16
10
9.7
6.9
4.4

4.3
19
13
22
26

28
27
16
15
12

11
11
16
18
16

15
23
40
30
39
36

846.3
27.3
91
4.3
1680

18
8.1
4.3
2.1
7.8

3.4
1.8
1.2
1.2
6.2

14
16
91
389
485

228
446
458
445
427

415
405
401
393
381

372
358
347
367
388
365

7245.1
234
485
1.2

14370

373
375
376
370
374

374
388
395
390
385

384
351
173
90
63

56
52
51
49
77

78
123
164
178
357

396
401
401
398
396
---

8038
268
401
49

15940

e Estimated
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08100500 LEON RIVER AT GATESVILLE, TX

279

IOCATION.--Lat 31°25'58'. long 97°45'42", Coryell County. Hydrologic Unit 12070201, on ri^ht bank at upstream side of
county road-bridge. 800 ft-downstream from U.S. Highway 84 bridge in Gatesville. 0.3 roi downstream from Dodds Creek,
5.2 mi upstream from Cottonwood Creek, and 99.0 mi upstream from mouth.

DRAINAGE AREA.--2,342 mi'.

PERIOD OF RECORD.--October 1950 to current year.

REVISED RECORDS.--HDR TX-76-2: Drainage area.

GAGE.--Water-stage recorder, and data collection platform (DCP). Datum of gage is 723.85 ft above National Geodetic
Vertical Datum of 1929. Oct. 1, 1950, to Feb. 8, 1951, nonrecording gage; Feb. 9, 1951, to Jan. 21, 1969, water-
stage recorder; all at site 800 ft upstream at same datum.

REMARKS.--No estimated daily discharges. Records good. Some upstream regulation by Proctor Lake (08099400) and other
smaller reservoirs. Flow at times is slightly affected by discharge from 18 floodwater-retarding structures with a
combined detention capacity of 12,600 acre-ft. These structures control runoff from 47.0 mi1 in the northeast
tributaries and Pecan Creek drainage basins. There are numerous diversions above station for irrigation, municipal
supply, and oil field operation. The city of Hamilton, located about 70 mi upstream from this station, diverts flow
from the river for municipal use and returned sewage effluent to the stream. The city of Gatesville obtains all of
their municipal water supply from ground-water wells, but discharges sewage effluent back to the Leon River
downstream from this station. Several observations of water temperature were made during the year. Gage-height
telemeter (DCP) at station.

AVERAGE DISCHARGE.-41 years. 247 ft'/s (179,000 acre-ft/yr).

from rating curveEXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 51.200 ft'/s Oct. 4, 1959 (gage height, 34.14 ft),
extended above 41,000 ft'/s; no flow at times in 1951-52, 1954-55, 1971, 1978-79, and 1984.

EXTREMES OUTSIDE PERIOD OF RECORD.—Maximum stage since at least 1854, about 35 ft in May 1908, from information by
local residents.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,120 ft3/s May 5 at 1400 hours (gage height, 10.45 ft); minimum daily.
4.9 ft3/s Aug. 9.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

T01AL
MEAN
MAX
MIN
AC-M

CAL YR
WTR YR

36
49
69
74
74

75
76
71
86
69

76
76
75
63
50

39
31
26
24
22

25
25
25
50
55

57
53
39
30
25
23

1568
50.6
86
22

3110

1990
1991

21
19
21
26
23

20
22
44
44
33

34
31
28
37
33

29
27
25
68
97

93
110
105
107
99

99
100
95
92
91
-.-

1673
55.8
110
19

3320

TOTAL 330613
TOTAL 47689

92
92
92
152
175

179
182
183
182
130

91
65
55
51
50

50
49
48
50
51

51
49
48
48
49

49
51
51
51
41
32

2539
81.9
183
32

5040

.9

28
28
28
27
27

29
28
27
39
47

37
38
36
32
33

35
32
63
58
42

41
434
465
333
152

432
472
476
478
471
473

4941
159
478
27

9800

MtAN 906
MEAN 131

381
153
83
65
55

47
40
36
33
31

48
164
196
175
89

54
41
33
32
147

114
77
55
46
37

95
226
149

—---

2702
96.5
381
31

5360

MAX
MAX

86
62
50
45
42

42
41
40
38
36

60
57
47
41
38

38
39
38
36
34

36
34
32
31
29

28
28
37
57
42
40

1304
42.1
86
28

2590

15000 MIN
1490 MIN

27
24
23
23
35

40
40
38
33
31

34
39
68
851
442

108
126
319
568
177

76
49
36
30
27

28
26
43
298
318

—
3977
133
851
23

7890

15
4.9

115
73
64
66

1490

445
154
645
1120
466

369
216
147
129
100

91
85
69
66
60

56
59
53
49
101

79
60
51
39
31
30

6578
212

1490
30

13050

AC-FT
AC-FT

30
40
38
42
85

55
43
42
167
307

415
420
418
317
171

173
174
107
66
51

45
40
33
45
62

62
59
54
78
81

—
3720
124
420
30

7380

655800
94590

82
84
119
152
98

107
50
31
23
17

14
12
11
8.9
6.1

11
11
17
20
20

17
12
9.3
9.7
35

109
41
28
20
21
36

1232.0
39.7
152
6.1
2440

26
32
31
21
13

9.0
6.8
5.4
4.9
9.8

20
7.0
6.0
51
112

536
430
342
489
480

464
447
442
443
437

428
401
416
404
408
430

7351.9
237
536
4.9

14580

426
427
443
434
433

433
442
447
447
445

442
440
438
363
219

122
83
76
69
63

60
83
700
332
234

287
418
431
432
435

—
10104
337
700
60

20040
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08101000 COWHOUSE CREEK AT PIDCOKE, TX

lOCATION.—Lat 31-17'05". long 97°53'05", Coryell County. Hydrologic Unit 12070202, on left bank 125 ft downstream from
bridge on Farm Road 1J6, 0.1 mi downstream from Bee House Creek, 0.6 mi northeast of Pidcoke, 4.9 mi upstream from
Table Rock Creek, and 34.6 mi upstream from mouth.

IJRAINAGE AREA.--455 mi'.

PERIOD OF RECORD.--October 1950 to current year.

REVISED RECORDS.—WSP 1712: 1955. WSP 1922: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 736.71 ft above National Geodetic Vertical Datum of 1929.

REMARKS.--No estimated daily discharges. Records good. No known diversion above station. Several observations of
water temperatures were made during the year. Satellite telemeter at station.

AVERAGE DISCHARGE.--41 years, 79.5 ft'/s (2.37 in/yr), 57,600 acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 66,200 ft'/s Oct. 4, 1959 (gage height, 40.1 ft. from floodmark);
from rating curve extended above 30,000 ft'/s on basis of slope-area measurement of 55,800 ft'/s; no flow at times.

Maximum stage since at least 1882. that of Oct. 4, 1959, from information by local resident.

EXTREMES FOR CURRENT Y.EAR.—Peak discharges greater than base discharge of 3,500 ft'/s and maximum (*):

Date Time Discharge
(ft'/s)

Gage height
(ft)

July 3 1930 *5.000 *13.32

Minimum daily discharge, 0.25 ft'/s Oct. 6.

Date Time

No other peaks greater than base discharge.

Discharge
(ft'/s)

Gage height
(ft)

DAY OCT

DISCHARGE. CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY MEAN VALUES

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

H
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT
CFSM
IN.

CAL YR
WTR YR

.53

.38

.30

.28

.28

.25

.56
1.0
2.2
1.5

1.3
1.2
1.1
.94
.84

.76

.73

.64

.56

.55

1.0
.99
.89
.86
.77

.79
1.0
.95
.98
.89
.84

25.86
.83
2.2
.25
51
.00
.00

1990
1991

.81

.75

.78
2.1
1.4

1.2
1.0
3.7
6.9
4.9

3.5
2.9
2.4
2.0
1.2

1.1
.96
.95
.99

1.0

1.0
1.5
3.6
8.5
4.2

3.1
2.5
2.0
1.6
1.5
---

70.04
2.33
8.5
.75
139
.01
.01

TOTAL 34377.
TOTAL 5393,

1.4
1.4
1.3
1.0
1.0

1.1
1.1
1.1
1.1
1.2

1.3
1.3
1.4
1.4
1.4

1.4
1.4
1.5
1.4
1.4

1.6
1.4
1.4
1.5
1.5

1.8
2.0
2.0
2.4
3.3
2.9

47.4
1.53
3.3
1.0
94
.00
.00

,88
.14

2.9
3.1
3.4
3.2
3.4

4.1
3.9
3.7
7.2
13

22
15
12
9.9
9.0

8.0
7.0

12
21
21

16
14
12
12
12

12
12
11
11
11
10

3' '.8
,J.3
22
2.9
630
.02
.03

MEAN 94 . 2
MEAN 14.8

9.8
11
11
13
14

15
15
13
12
12

12
12
11
11
11

10
10
11
11
11

12
15
17
15
13

11
11
10

—
—---

339.8
12.1

17
9.8
674
.03
.03

MAX
MAX

11
11
11
10
9.1

8.7
8.4
8.2
8.0
7.4

7.7
7.5
6.9
7.0
7.3

8.9
9.7
9.6
9.0
8.6

8.6
8.4
7.6
7.2
6.4

6.6
6.9
6.6
6.7
6.2
5.6

251.8
8.12

11
5.6
499
.02
.02

9250 MIN
537 MIN

5.2
5.2
5.1
4.9
4.4

4.4
4.3
4.1
3.9
3.4

3.4
3.4
26
197
25

9.8
7.3

537
75
38

26
20
16
14
13

12
10
12

227
43
...

1359.8
45.3
537
3.4
2700
.10
.11

.25

.25

23
15
81
76
132

52
29
353
196
61

40
33
28
25
25

24
23
22
24
18

16
17
17
16
100

55
29
20
15
12
11

1588
51.2
353
11

3150
.11
.13

AC-FT 68190
AC-FT 10700

9.5
8.2
8.3

11
9.1

8.1
47
91
33
25

19
16
12
10
21

81
71
33
25
20

15
13
11
9.3
7.4

7.6
5.9
5.0
4.6
4.6
---

641.6
21.4
91
4.6
1270
.05
.05

CFSM
CFSM

4.1
3.8

415
76
16

9.3
6.8
8.0
5.7
4.4

3.5
3.2
3.4
2.8
2.6

2.5
2.3
2.3
2.1
2.1

1.9
1.6
1.5
1.5
4.3

29
4.8
2.8
2.3
2.0
1.5

629.1
20.3
415
1.5

1250
.04
.05

.21

.03

1.5
1.4
1.1
1.0
.91

.84

.83

.70

.75
19

4.1
1.3
1.2
5.6
6.6

2.9
1.7
1.2
.90
.71

1.0
.70
.63
.61
.62

.54

.45

.45

.44

.44

.43

60.55
1.95

19
.43
120
.00
.00

IN. 2.81
IN. .44

.50

.41

.50

.60

.85

1.7
2.4
1.4
.95
.72

.66

.39

.35

.32

.31

.33
1.8
.87
1.4
1.3

.72

.54
11
20
5.6

2.4
1.3
.89
.65
.53
...

61.39
2.05
20
.31
122
.00
.01
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08102000 BELTON LAKE NEAR BELTON, TX

IOCAT10N.—Lat 31°06'22", long 97°28'28', Bell County, Hydrologic Unit 12070201, in intake structure at Belton Dam on
Leon River, 1.6 mi upstream from bridge on State Highway 317, 3.5 mi north of Belton, 8.9 mi upstream from Holan
Creek, and 16.7 ni upstream from mouth.

DRAINAGE AREA.-3,531 mi2.

PERIOD OF RECORD.--March 1954 to current year. Prior to October 1970, published as Belton Reservoir.
Water-quality records.--Chemical and biochemical analyses: October 1961 to September 1984.

REVISED RECORDS.—WDR TX-76-2: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by U.S. Army Corps of
Engineers). Prior to Feb. 20, 1955, nonrecording gage at present site and datum.

REMARKS.—The lake is formed by a rolled earthfill dam 5.524 ft long, including a 1,300-foot uncontrolled broad-crested
spillway in a saddle near left end of dam and a 418-foot-long dike. Deliberate impoundment began Mar. 8. 1954, and
the dam was completed in December 1954. The lake was built for flood control and conservation storage. The
controlled outlet works consist of a 22.0-foot-diameter conduit that is controlled by three 7.0- by 22.0-foot broome-
type gates. The service outlet consists of a 36- by 36-inch gated outlet that discharges into the flood-control
conduit. Beginning January 1976, the capacity table is based on a sedimentation survey made in 1966. There are many
small diversions upstream for irrigation, municipal supply, and oil field operations. For statement regarding
regulation by Soil Conservation Service floodwater-retarding structures, see station 08100500. Figures given herein
represent total contents. Data regarding the dam and lake are given in the following table:

Elevation
(feet)

Top of dam 662.0
Design flood 656.9
Crest of spillway 631.0
Top of conservation pool 594.0
Service outlet (invert) 540.0
Lowest gated outlet (invert) 483.0

Capacity
(acre-feet)

1,086,000
442,000
51,240

0

COOPERATION.--Records furnished by the U.S. Army Corps of Engineers and reviewed by the Geological Survey.

EXTREMES FOR PERIOD OF RECORD.—Maximum contents, 870,300 acre-ft June 6, 1957 (elevation, 620.45 ft); minimum since
initial filling. 113,400 acre-ft Dec. 16. 1956 (elevation. 553.06 ft).

EXTREMES FOR CURRENT YEAR.—Maximum daily contents, 458,000 acre-ft May 9 (elevation, 595.27 ft); minimum daily,
440,700 acre-ft Aug. 13 (elevation, 593.90 ft).

Capacity table (elevation, in feet, and total contents, in acre-feet)
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593.0
594.0

429,700
442,000

595.0
596.0

454,500
467,300

DAY

RESERVOIR STORAGE (ACRE-FEET), WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY OBSERVATION AT 24:00 VALUES

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

CAL YR 1990 MAX 645600 MIN 421600
WTR YR 1991 MAX 458000 MIN 440700

Elevation, in feet, at end of month.
<j>) Change in contents, in acre-feet.

+22300
-4500

SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN
(•h
US

447900
447400
447200
446600
446500

446000
445800
445700
449700
449400

449100
448700
448100
447900
447600

447400
447200
446700
446100
445700

449100
449000
448700
448600
448400

447900
447700
447600
447500
447500
447500

449700
445700
594.44

-700

447000
446700
446500
447600
446800

446700
446700
448900
450000
449900

449900
449900
449700
449600
449400

449400
449200
449200
449000
448900

449000
449200
449400
449400
449200

449500
449700
449700
449500
449200

...

450000
446500
594.58
+1700

449200
449200
449000
448700
448500

448200
448400
448400
448400
448400

448400
448400
448500
448200
448400

448000
448100
448000
447700
447700

447700
447600
447000
446500
446100

446300
446100
446000
446600
446300
445700

449200
445700
594.30
-3500

445600
446300
446300
446100
446100

446700
446600
446700
449400
451100

451600
451800
451800
451400
450100

448900
448000
449000
448700
448100

446800
445700
445500
445600
445600

445100
445000
444800
444800
445100
445100

451800
444800
594.25

-600

445000
444800
444500
445200
445000

444600
444000
443500
443200
443000

442900
443000
443500
443800
444000

444200
444500
445300
445600
445600

446100
446300
446000
446000
445600

445200
444800
444700

446300
442900
594.22

-400

444700
445100
444500
444100
443600

443400
442900
442500
442400
442200

442000
442200
442200
442100
442400

442900
442700
442900
442500
442500

442900
443000
443000
443000
443000

442900
443400
443600
443600
443500
443400

445100
442000
594.11
-1300

443200
443200
443200
443400
443500

443500
443400
443400
443500
443200

443500
443400
445100
445600
446700

447600
447900
449700
450500
450100

449500
448600
447600
446300
446000

445300
444800
444300
444200
444300
—

450500
443200
594.14
+900

445000
445300
450500
453300
454200

455700
454400
457000
458000
456700

454000
451400
449200
450100
450500

450100
449200
448500
447700
446800

445800
445200
445000
444600
447500

447900
447600
447600
447400
447000
445800

458000
444600
594.31
+ 1500

445300
415300
446600
446500
446300

4-16100
446300
446600
446600
446500

446500
446600
446700
446800
452400

456600
457700
457100
455900
454700

453900
453500
452800
452100
451900

451800
451600
451400
451400
451200

---

457700
445300
594.74
+5400

451100
451000
452600
454700
454700

454000
453500
452900
452000
451400

450600
449900
449600
449200
448900

448700
448400
448000
447600
447200

446800
446600
446200
446800
447000

446700
446700
446500
446300
445800
445100

454700
445100
594.25
-6100

444300
443800
443500
443000
442700

442400
442100
441700
441400
441400

441100
441000
440700
442900
442900

44290D
443400
443800
444100
444500

444800
445300
446000
446300
446700

446800
446800
446500
446100
446300
447000

447000
440700
594.40
+1900

446800
447700
447600
447700
448100

448200
448100
447900
447400
446800

446300
445800
445300
445200
444500

443600
443200
443100
446300
446100

445500
445100
445200
446300
445700

445200
444500
444200
444000
443700

---

448200
443100
594.14
-3300



/«/ BRAZOS RIVER BASIN

08102500 LEON RIVER NEAR BELTON, TX

LOCAllON.--Lat 31°04'12", long 97°26'28", Bell County, Hydrologic Unit 12070201, on left bank 1,400 ft upstream from
bridge on Farm Road 817, 2,000 ft upstream from concrete dam, 1.0 mi upstream from bridge on Interstate Highway 35
and U.S. Highway 81, 1.6 mi northeast of Belton. 3.2 mi downstream from Belton Dam, 5.2 mi upstream from Nolan Creek,
and 13.1 mi upstream from mouth.

DRAINAGE AREA. —3,542 mi2.

PERIOD OF RECORD.--October 1923 to current year.
Water-quality records.--Chemical and biochemical analyses: March 1961 to Augsut 1964. Water temperature: March

1957 to October 1972. Water Temperature recorded continuously from March 1957 to September 1964.

REVISED RECORDS.--WSP 1442: 1925(M), 1935(M). 1936, 1938(M), 1941-42(M). 1944-45(M). WSP 1712: 1937(M). WDR TX-76-2:
Drainage area.

GAGE.--Water-stage recorder above concrete dam. Datum of gage is 476.68 ft above National Geodetic Vertical Datum of
1929. Prior to May 21, 1931, nonrecording gage.

REMARKS.—No estimated daily discharges. Records good. The city of Temple diverts water from the pool at gage and
returns sewage effluent to Little Elm Creek downstream from station. The Brazos River Authority returns sewage
effluent to the Leon River downstream from station for their Temple-Belton plant. Flow regulated by Belton Lake
(station 08102000) since Mar. 8, 1954. Several observations of water temperature were made during the year. U.S.
Army Corps of Engineers satellite telemeter at station.

AVERAGE DISCHARGE.--30 years (water years 1924-53) unregulated.
1954-90) regulated, 500 ft'/s (362,200 acre-ft/yr).

659 ft'/s (477,400 acre-ft/yr); 37 years (water years

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, 56,500 ft'/s Apr. 22, 1945 (gage height. 24.41 ft); no flow at times.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in December 1913 reached a stage of 25 ft. and flood in September 1921 reached
a stage of 21 ft, from information by local residents.

EXTREMES FOR CURRENT YEAR.—Maximum discharge, 5,290 ft'/s May 28, 29, 30. 31 at 1100, 0600, 0100, 0800 hours,
respectively (gage height. 7.78 ft); no flow Jan.18.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY MEAN VALUES

DAY OCT NOV DEC

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

117
122
119
120
121

117
117
107
116
108

110
104
106
97
93

101
88
98
100
83

75
57
62
57
57

60
59
59
59
60
58

2807
90.5
122
57

5570

1990
1991

59
58
61
55
44

43
48
55
52
45

46
48
51
45
48

46
52
51
51
51

51
53
50
52
54

51
53
53
50
54

1530
51.0
61
43

3030

TOTAL 350816
TOTAL 7001!

49
54
50
53
53

54
54
58
56
55

55
52
59
62
76

75
77
77
70
77

70
73
71
69
69

75
70
74
74
72
71

2004
64.6

77
49

3970

.58

.0

JAN

70
74
77
73
72

78
75
76
82
63

36
38
143
482
695

692
688
694
685
690

687
689
570
479
479

482
480
484
479
479
482

11373
367
695
36

22560

MEAN 961
MEAN 192

FEB MAR

479
489
492
491
489

488
484
367
280
278

187
57
58
59
59

63
59
66
59
58

60
129
247
258
246

254
249
248

—
6753
241
492
57

13390

250
248
244
242
242

242
242
138
54
50

47
32
22
15
18

14
17
10
13
14

16
11
9.5
7.8
8.1

8.7
11
9.0
12
9.3
12

2268.4
73.2
250
7.8
4500

APR

8.6
10
9.7
6.9
5.0

12
7.8
6.2
4.1
4.8

4.1
3.4
9.9
11
5.2

100
215
213
380
501

505
497
500
492
382

275
285
291
143
18

4905.7
164
505
3.4
9730

MAY

16
17
32
29
16

377
1160
764
903
1790

1780
1780
1420
909
590

588
585
589
593
594

593
388
229
240
295

249
254
242
238
232
230

17722
572
1790
16

35150

JUN

231
142
49
148
219

224
228
225
226
226

226
226
222
225
243

229
436
681
677
579

344
248
247
242
145

39
37
36
45
40

7085
236
681
36

14050

JUL AUG SEP

37
36
34
41
151

224
226
221
227
221

226
119
27
28
26

25
27
29
20
20

21
20
24
29
36

34
31
30
24
22
21

2257
72.8
227
20

4480

21
21
22
25
17

7.6
4.8
5.1
4.1

11

12
11
14
17
19

16
13
11
10
8.9

7.1
9.3
16
25
26

103
228
230
230
236
236

1616.9
52.2
236
4.1
3210

237
240
235
241
262

389
461
462
461
460

464
468
469
469
469

469
247
81
82
138

193
194
203
206
291

363
359
362
357
357

9689
323
469
81

19220

MAX 5270 MIN .00 AC-FT 695800
MAX 1790 MIN 3.4 AC-FT 138900



U.S. DEPARTMENT OF THE INTERIOR
U.S. Geological Survey
8011 Cameron Road, Building 1
Austin, TX 78753

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

SPECIAL 4th CLASS BOOK RATE



REFERENCE 22



TEXAS WATER COMMISSION
r.CR?."! - : ' • ; . . ; •

tf I DEC 13 FH 2-

NOTICE OF APPLICATION FOR HAZARDOUS WASTE STORAGE
AND PROCESSING FACILITY PERMIT

U.S. NAVY/U.S. NAVAL WEAPONS INDUSTRIAL RESERVE PLANT, P.O. Box 548, McGregor, Texas
76657 has applied to the Texas Water Commission (TWC) for an amendment to Permit
HW50081 which currently authorizes operation of (1) three container storage areas with
a total capacity of 16,500 gallons and (2) continued interim status operation of a
thermal processing area with a capacity of 2,000 pounds per unit. The proposed
amendment would establish operating and closure standards for three separate open
burn/open detonation units which are presently being operated under interim status
standards. The wastes managed at this facility are Class I industrial hazardous waste
generated during the manufacture of military ordnance products. These wastes are
ignitable, toxic, corrosive, toxicity characteristic, and reactive liquids, sludges and
solids.

The facility is located on 9700 acres of land contiguous to the west side of State
Highway 317, approximately 1/2 mile south of the City of McGregor in the counties of
McLennan and Coryell. This location is in the drainage area of Segment 1246 of the
Brazos River Basin (north latitude 31024'33", west longitude 97°26'01").

The Executive Director of the Texas Water Commission has prepared a draft permit which*
if approved by the Commission, will authorize the continued operation of this facility
under the terms described above. A copy of the draft permit is available A for.,
inspection in the offices of the Texas Water Commission, 1700 North Congress Avenue,
Austin, Texas 78701. The Executive Director has also prepared a summary of;:> the-
applicant's compliance history at this facility, copies of which are available-upon
request. .

Legal Authority: Section 5.103 of the Texas Water Code, as amended; Texas Health
and Safety Code, Chapter 361 (Vernon 1990); 31 TAG Chapters 305 and
335 of the Rules of the Texas Water Commission.

This notice satisfies the requirements of the Resource Conservation and Recovery Act.
(RCRA), as amended, 42 U.S.C. §6901 et seq. and 40 CFR §124.10. The draft permit, if
issued by the Texas Water Commission and the U.S. Environmental Protection Agency
(EPA), will implement the requirements of the Hazardous and Solid Waste Amendments of
1984 (HSWA), amending the Federal Solid Waste Disposal Act, as amended, including all
of the state authorized requirements as published through May 24, 1990, 55 Federal
Register 21383. The TWC and EPA have entered into a joint permitting agreement whereby
permits will be issued in Texas in accordance with the Texas Health and Safety Code,;
Chapter 361 (Vernon 1990), and RCRA, as amended. In order for the applicant to have
a fully effective RCRA permit, both the TWC and the EPA must issue the permit. All
permit provisions are fully enforceable under State and Federal law. The State of
Texas has not received full HSWA authority. Areas in which the Texas Water Commission
has not been authorized by EPA are denoted in the draft permit with an asterisk (*).

The TWC will provide an informal public hearing session if a written notice of
opposition and request for hearing is received within 45 days of the date of
publication of the notice of application. The written notice of opposition and request
for such hearing must be accompanied by a statement that an aesthetic, conservational,
recreational or economic interest of the requestor is or may be adversely affected by



granting of the application. It is presumed that residents, property owners or
Pividuals doing business in the local area meet this test. Any person will be

aTlowed to make oral or written statements at the informal public hearing session. The
Executive Director of the TWC will consider any information submitted in making a final
recommendation and will respond in its recommendation to the TWC, and subsequently in
writing at the time the final decision is made, to any significant comments made at or
in connection in the informal public hearing session. EPA may participate in the
informal public session of the public hearing.

No evidentiary public hearing will be held on this application unless an affected
person who has received notice of the application has requested an evidentiary public
hearing. Any such request for an evidentiary public hearing shall be in writing and
contain (1) the name, mailing address and phone number of the person making the
request, and (2) a brief description of how the requester, or persons represented by
the requester, would be adversely affected by the granting of the application. If the
TWC determines that the request sets out an issue which is relevant to the permit
decision, or that an evidentiary public hearing would serve the public interest, the
TWC shall conduct an evidentiary public hearing, after issuance of proper and timely
notice of the hearing. If no sufficient request for hearing is received within 45 days
of the date of publication of the notice concerning the application, the permit will
be submitted to the TWC for final decision on the application.

The Texas Air Control Board (TACB) may appear at a public hearing and participate as
a party to address air quality aspects of the application, pursuant to the Texas
Health and Safety Code, Chapter 361 (Vernon 1990). The TACB may regulate air emissions
from the facility through special provisions in any permit which is issued.

fisions regarding the permit provisions issued under State authority may be;-
reconsidered in response to a Motion for Rehearing and by appeal to a District Court
in Travis County. Decisions regarding the permit provisions issued under federal :
authority may be reconsidered in accordance with procedures of 40 CFR §124.19. .

Requests for a public hearing and/or requests for further information concerning.. this
application should be submitted in writing to Claire P. Arenson, Chief Hearings
Examiner, Texas Water Commission, P. 0. Box 13087, Capitol Station, Austin, Texas
78711, telephone 512/463-7875. Written comments on the application should be submitted
to the same address within 45 days of the date of publication of this notice of
application. Information concerning any technical aspects of this permit can be.
obtained by contacting Alan Church at the same address or telephone 512/463-8020, and
information concerning participating in hearings may be obtained by contacting the
Public Interest Counsel, Cynthia Hayes, at the same address or telephone 512/463-8030.

Persons wishing to comment or request a hearing on a HSWA requirement denoted with an
asterisk (*) in the draft permit should also notify, in writing, the Chief of the RCRA
Permits Branch, Environmental Protection Agency Region 6, 1445 Ross Avenue, Dallas,
Texas 75202-2733. EPA will accept hearing requests submitted to the Texas Water
Commission (TWC).

Issued this 17th day of December, 1991.

(SEAL)
* L^/q#

Gloria A. Vasquez, Chie
Texas Water Commission



John Hall. Chairman
B.J. Wynne, I I I , Commissioner
Parn Rccd. Commissioner

TEXAS WATER COMMISSION
PROTECTING TEXAS? HF.il.TII .IMl .V.I/V.7VIIY I'KkTf.V77.VC AND RKDUCISC, POLLUTION

DEC 1 1 1991

Mr. William K. Honker, Chief
RCRA Permits Branch
U.S. Environmental Protection Agency
Region VI - 6H-PT
1445 Ross Avenue
Dallas, Texas 75202-2733

Re: U.S. Naval Weapons Industrial Reserve Plant
EPA Comments on Amendment of existing Permit No. HW-50081
EPA I.D. No. TX9170024708
Solid Waste Registration No. 30056

Dear Mr. Honker:

This letter is in response to your correspondence dated May 30,
1991 which transmitted your comments on the initial draft amended
permit for the referenced facility.

The reply which follows corresponds sequentially to the comments
which accompanied your May 30, 1991 letter:

1. This amendment specifies operating requirements for which
Texas does not yet have RCRA authority, the addition of
an asterisk before Provision V.N. authenticates the
legality of issuance by both TWC and the EPA. In its
present form, the Technical Summary identifies the
significance of asterisks preceding permit provisions.

2. The permit has been adjusted to require the submittal to
the EPA information pertaining to HSubpart X" units.

3. Permit Provision III.D.4. accomplished the "housekeeping"
requirements yo;u suggested.

Permit ProvJiMtan III. D. 8. a. and^b. I specify the sampling
plan which yoti suggested.'

Because the possibility of detonation exists for all
three units being added, we believe the classification as
"OB/OD" is accurate.

P.O. Box 13087 • 1700 North Congress Avenue • Austin, Texas 78711-3087 • 512/463-7830

PRINTED ON RECYCLED PAPER I
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Mr. Honker
Page 2

Enclosed is a copy of the Final Draft Permit which has been
modified to reflect comments from all reviewers. In addition, you
will find attached a copy of the applicant's comments with our
corresponding response. Further questions may be addressed to
Alan P. Church, P.E. at AC512/463-8020.

Sincerely,

Minor Brooks Hibbs, Chief
Permits Section
Industrial and Hazardous Waste Division

APC/le

Enclosures: Final Draft Amended Permit
U.S. Naval Weapons comments w/TWC response

xc: TWC District 3 Office - Waco
TACB - Austin (With Amended Permit)



TECHNICAL SUMMARY
U.S. Naval Weapons Industrial Reserve Plant
Permit No. HW-50081
Solid Waste Registration No. 30056

The U.S. Navy/U.S Naval Weapons Industrial Reserve Plant has
received from the Texas Water Commission (TWC) effective
January 17, 1991 a hazardous waste management permit to
operate existing storage and processing units at its McGregor,
Texas facility. The permit authorizes 1) operation of three
container storage areas for a total capacity of 16,500
gallons, and 2) continued interim status operation of a
thermal processing area having a capacity of 2,000 pounds per
unit.

This U.S. government-owned ordnance facility is contiguous to
the west side of State Highway 317, having the main entrance
positioned approximately one-half mile south of the City of
McGregor, Texas; and is further described as 9700 acres of
land in the counties of McLennon and Coryell in Segment 1246
of the Brazos River Basin (North Latitude 31*24'33", west
Longitude 97*26'01").

The wastes managed at this facility are Class I industrial
hazardous waste vhich are incidental to the manufacture of
military ordnance products. The waste managed are ignitable,
toxic, corrosive, toxicity characteristic and reactive
liquids, sludges and solids.

A major permit amendment which has been proposed establishes
operating, and closure standards for three separate open
burn/open detonation units; having a combined capacity of
6,000 pounds per event. The Amendment will accomplish a
transition from the interim status standards in 4O CFR Part
265 to permit standards which appear in 40 CFR Part 264,
Subpart X.

The permit is required by 31 Texas Administrative code (TAC)
§§305.62, 335.2 and 335.43, and §3005(c) of HSWA. A draft
amended permit has been prepared in accordance with applicable
requirements of 31 TAC Chapters 335 and 305, which have been
adopted under the authority of §361.024 of the Solid Waste
Disposal Act, TEXAS HEALTH AND SAFETY CODE, Chapter 361
(Vernon), and §5.103, Texas Water Code. The draft amended
permit, if issued by EPA, will implement the requirements of
those portions of HSWA for which Texas has not yet been
authorized. In order for the applicant to have a fully-
effective HSWA permit, both the TWC and EPA must issue the
permit.



TECHNICAL SUMMARY
•PAGE 2

In addition, the permit addresses the following issues:

A. Establishes provisions for closure of the facility;

B. Requires the permittee to provide adequate rainfall run-
on and run-off control for the waste management areas;
and

C. Includes standard permit provisions and other
requirements pertaining to management of industrial solid
waste, including hazardous industrial solid waste.
Provisions V.A. through V.M and Provision VIII. apply to
both state and federal portions of the proposed permit.
Because the State of Texas does not yet have full HSWA
authority, the following asterisked (*) permit provisions
will be effected by federal authority through issuance by
the EPA: V.I. Corrective measures following off-site
releases from solid waste management units; and V.M. Land
Disposal Ban.

The public notice should include the following language:

"This notice satisfies the requirements of the Resource
Conservation and Recovery Act (RCRA), as amended, 42 U.S.C.
§6901 et seq. and 40 CFR §124.10. The draft amended permit,
if issued by the TWC and the U.S. Environmental Protection
Agency (EPA) , will implement the requirements of the Hazardous
and Solid Waste Amendments of 1984 (HSWA), amending the
federal Solid Waste Disposal Act as amended, including all of
the state authorized requirements as published through May 24,
1990, 55 Federal Register 21383. The TWC and EPA have entered
into a joint permitting agreement whereby permits will be
issued in Texas in accordance with the Texas Solid Waste
Disposal Act, TEXAS HEALTH AND SAFETY CODE ANN., Chapter 361
(Vernon), and RCRA, as amended. In order for the applicant to
have a fully effective RCRA permit both the TWC and the EPA
must issue the permit. All permit provisions are fully
enforceable under State and Federal law. The State of Texas
has not received full HSWA authority. Areas in which the TWC
has not been authorized by EPA are denoted In the draft permit
with an asterisk (*). Persons wishing to comment or request
a hearing on a HSWA requirement denoted with an asterisk (*)
in the draft permit should also notify, in writing, the Chief
of the Hazardous Waste Permits Branch, EPA Region 6, 1445 Ross
Avenue, Dallas, Texas 75202-2733. EPA will accept hearing
requests submitted to the TWC.N

The applicant did not propose variances or alternatives to the
required standards.
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Before a permit is issued, amended, modified, extended, or
renewed, the TWC will provide an opportunity for a hearing to
the applicant and persons affected. Hearings are conducted by
the TWC. The draft amended permit will be considered by the
TWC for issuance after opportunity for public hearing is
completed. Decisions are rendered by the TWC upon conclusion
of the hearings and a review of the factual and legal issues
presented. EPA will reach a decision regarding those
provisions prefaced by an asterisk (*) based on the hearing
record developed by TWC. If the comments received during the
public comment period do not require a change in the draft
amended permit, then the amended permit will become effective
immediately upon issuance. However, if changes in the draft
amended permit are introduced, then the EPA portion of the
amended permit implementing those provisions prefaced by an
asterisk (*) will become effective 30 days after the date of
issuance.

Decisions regarding the permit provisions issued under State
authority may be reconsidered in response to a Motion for
Rehearing and by appeal to a District Court in Travis County.
Decisions regarding the permit provisions issued under federal
authority may be reconsidered in accordance with procedures of
40 CFR §124.19.

Additional information about this application may be obtained
by contacting the following liaisons:

A. For technical information concerning the amended permit:

Alan P. Church, P.E.
Hazardous and Solid Waste Permits Section
Texas Water Commission
P.O. Box 13087, Capitol Station
Austin, Texas 78711
AC512/463-8020

B. For information regarding permit provisions prefaced with
an asterisk (*):

Larry Brnicky
RCRA Permits Branch
Environmental Protection Agency
1445 Ross Avenue
Dallas, Texas 75202-2733
AC214/655-6785



TECHNICAL SUMMAM

C.
For procedural and public hearing information:
Claire P. Arenson
Office of the Chief Hearings Examiner
Texas Water Commission
P.O. Box 13087, Capitol Station
Austin, Texas 78711
AC512/463-7875

Prepared by:

^ //•*»-
Alan P. Church, P.E.
Permits Section
Hazardous and Solid Waste Division



PERMIT NO. HW-50081 CONTINUATION SHEET 3 OF 28
EPA I.D. No. TX9170024708
NAME: U.S. Naval Weapons Industrial Reserve Plant

.]

(8) Lab Waste, Aqueous IH R.I.T.C
(9) Lab Waste, Solid IH R,I,T,C

(10) Mercury Contaminated Solid IH T.E
(11) Photographic Fixer Waste IH T
(12) Clothing, rags, etc.;

Contaminated IH T
(13) Plating/Galvanizing Sludge IH T,E

Prohibited Wastes and Waste Limitations

a. Radioactive or nuclear waste material (i.e., waste material
which emits ionizing radiation spontaneoulsy);

b. Waste containing 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD);
and

c. Polychorinated biphenyls (PCBs) in concentrat
the EPA regulation under its Subpart D regulatl
pursuant to the Toxic Substance Control Act (

Prior to accepting any additional wastes with chemil
characteristics similar to those authorized by
the permittee shall satisfy the following requirements:

a. Notify the Executive Director;

b. Provide a characterization of the waste demonstrating its
similarity;

c. Submit, upon request of the Executive Director, sufficient
information to ascertain similarity of the waste material.
If the Executive Director determines the material is not
similar, the permittee must obtain a permit amendment before
accepting the waste.

d. Receive written response from the Executive Director
informing the permittee that the material is similar to those
materials authorized by Provisions II.A.2. and that a permit
amendment is not required in order to receive the waste.

B. Units Authorized:

The permittee is authorized to operate the following units for storage
and processing subject to the limitations contained herein. All waste
management activities subject to permitting are to be confined to the
following units:
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PERMIT NO. HW-50081
EPA I.D. No. TX9170024708
[AME: U.S. Naval Weapons Industrial Reserve Plant

CONTINUATION SHEET 4 OF 28

[II.B.l.J

C.

1. Container Storage Area, enclosed, capacity 5,500 gallons (N.O.R.
06) identified as Container Storage Igloo H 800-3 in the appli-
cation, for storage of the wastes described in Provision

Container Storage Area, enclosed, capacity 5,500 gallons (NOR 21),
identified as Container Storage Igloo H 800-1 - Area H in the
application, for storage of wastes described in Provision
II.A.2.b.m-a3).

Container Storage Area, enclosed, capacity 5,500 gallons (NOR 22),
identified as Container Storage Igloo H 800-7 - Area H in the
application, for storage of wastes described in Provision

4. Open burning/detonation areas, stationary receptacle, capacity is
2,000 Ibs. (NOR _ ), described as the Thermal Unit 1 in the
application, for processing of wastes described in Provision
II.A.2.b.fl) and

5.

6.

Open burning/detonation areas, stationary receptacle,
capacity is 2,000 Ibs. (NOR _ ), described as the Thermal Unit 2
in the application, for processing of wastes described in
Provision II. A. 2. b. (11 and (3).

Open burning/detonation areas, stationary receptacle,
capacity is 2,000 Ibs. (NOR _ ), described as the Thermal Unit 3
in the application, for processing of wastes described in
Provision II .A.2.b. fl) and (3).

Additional Requirements:

1. Deed Recordation

Within ninety (90) days of permit issuance the permittee shall
submit to the Executive Director proof that the requirements
presented in Title 31 Texas Administrative Code (TAC) §335. 5 (a)
and (b) have been satisfied for each of the following industrial
solid waste management units:

a. Waste Asbestos Dump

b. Class II and III Landfill -West (Near Area M)

c. Class III Landfill-East (South of Area D)



^PERMIT NO. HW-50081
EPA I.D. No. TX9170024708
NAME: U.S. Naval Weapons Industrial Reserve Plant

CONTINUATION SHEET 3 OF 28

3.

(8) Lab Waste, Aqueous IH
(9) Lab Waste, Solid IH
(10) Mercury Contaminated Solid IH
(11) Photographic Fixer Waste IH
(12) Clothing, rags, etc.;

Contaminated IH
(13) Plating/Galvanizing Sludge IH

Prohibited Wastes and Waste Limitations

R.I.T.c
R.I.T.C
T.E
T

T
T,E

a. Radioactive or nuclear waste material (i.e., waste material
which emits ionizing radiation spontaneoulsy);

b. Waste containing 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD);
and

c. Polychorinated biphenyls (PCBs) in concentrations subject to
the EPA regulation under its Subpart D regulations issued
pursuant to the Toxic Substance Control Act (TSCA).

4. Prior to accepting any additional wastes with chemical
characteristics similar to those authorized by Provision II.A.2..
the permittee shall satisfy the following requirements:

a. Notify the Executive Director;

b. Provide a characterization of the waste demonstrating its
similarity;

c. Submit, upon request of the Executive Director, sufficient
information to ascertain similarity of the waste material.
If the Executive Director determines the material is not
similar, the permittee must obtain a permit amendment before
accepting the waste.

d. Receive written response from the Executive Director
informing the permittee that the material is similar to those
materials authorized by Provisions II.A.2. and that a permit
amendment is not required in order to receive the waste.

B. Units Authorized:

The permittee is authorized to operate the following units for storage
and processing subject to the limitations contained herein. All waste
management activities subject to permitting are to be confined to the
following units:



CONTINUATION SHEET 10 OF 29

rx917002*70S

~u.s. Naval Weapons Industrial Reserve Plant

flll.D.J

2. Open Burn/Open Detonation Units (OB/OD) identified in
Provision II.B. as Permit Unit numbers 5, 6, and 7
shall be designed and constructed in accordance with
the Radford design; as reflected in the plans and
specifications vhich were tendered on June 19, 1991 as
a supplement to the application.

3. The ignitability potential of the vegetated portion of
the one acre circular area (118-foot radius) which
surrounds the prepared-for-firing OB/OD unit shall be
substantially reduced by wetting within tvo hours prior
to an OB/OD event.

4. As soon as possible after a batch is processed, and
when the unit may be safely approached, the permittee
shall collect waste fragments which have been ejected
during the OB/OD event. Said waste fragments shall be
deposited in an authorized waste management unit.

5. The materials to be disposed of by thermal treatment
consist of propellants, propellant ingredients, igniter
compositions, explosives, contaminated process
materials and explosive-contaminated solvents. The
propellants, solvents, and explosives may consist of
any one or combination of the following constituents
and small fractions of curatives, binders, and burning
rate modifiers:

a. Ammonium Perchlorate (AP)
b. Nitrate Esters
c. Ammonium Nitrate
d. Cyclotrimethylenetrinitramine (RDX)
e. Triaainotrobenzene (TATB)
f. Trlchlorotrinitrobenzene (TCTNB)
g. Toluene
h. Stoddard Solvent
i. 1,1,1-trichloroethane
j. Nitramines

6. The following limitations shall be observed:

a. RDX is limited to 500 Ibs. per burn event or 166
Ibs. per unit.

b. TCTNB and TATB are limited to 108 and 1200 Ibs.
respectively per burn event. Each unit may be
loaded with one third of the previously-mentioned
amounts.

c. AP and nitrate esters are limited to 2000 Ibs. per
burn event with a maximum of 666 Ibs. per unit.
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Black-capped Vireo Vireo B5

STATUS: Endangered (52 FR 3741;; October 6, 1987) without critical habitat.

DESCRIPTION: The black-capped vireo is a 4.5-inch insectivorous bird. Males are olive green above and white below
with faint yellow flanks. The crown and upper half of the head ia black with a partial white eye-ring and lores. The iris
is brownish-red, the bill black. Females are duller colored and have a slate gray crown and underparts washed with
greenish yellow.

HABITAT: Preferred habitat
consists of scattered trees and
numerous dense clumps of
bushes growing to ground
level, interspersed with open
areas of bare ground, rock,
grasses or forbs. Foliage that
extends to ground level is the
most important requirement for
nesting. Most nests are located
between 0.4 and 1.24 meters
above ground level and are
well-screened by foliage. Plant
species commonly used as nest
substrate are evergreen sumac
and shin oak. Other species
used include junipers, Texas
oak, live oak, wafer ash,
silkussel, sophora, Mexican
buckeye, American elm and
deciduous holly. Many black-capped vireo territories are located on steep slopes, such as heads of ravines or along the
sides of arroyos. On such areas, the shallow soils slow succession, and the microclimates provided by the rugged terrain
perpetuate clumping of vegetation, thus sustaining an area suitable for the vireo. On level terrain, vireo habitat tends to
change through succession, from prairie grass to cedar brakes. Black-capped vireo habitat in these areas, under natural
conditions, was' maintained by wildfires and wildlife grazing that kept the vegetation in an early successional stage. In
central Texas, the shrub kyer component consists of evergreen and flamcleaf sumacs, shin oak, Mexican persimmon, elbow
bush, deciduous holly, Texas kidneywood, and yaupon. Total tree cover has been found to range from 17 to 88%. In west
Texas, the vireo occurs in xeric shrub associations consisting of littleleaf ash, evergreen sumac, cacti, century plant, sotol,
ocotillo, and beard grass, and is located primarily along steep canyons.

DISTRIBUTION:

Present: Breeds from central Oklahoma south through the Edward's Plateau, and Big Bend National Park, Texas,
to at least Sierra Madre in central Coahuila, Mexico. In Texas, large populations generally found only on the
Edward's Plateau. Large colonies are found on Fort Hood Military Reservation, and Devil's River and Kickapoo
Caverns State Natural areas. Winters in Mexico, with most recent records from Durango, Sinaloa, Nayarit, and
Jalisco. Also a few wintering reports from Guerrero, Oaxaca, and southern Sonora.

Historic: Bred from Kansas through Oklahoma and Texas to central Coahuila, Mexico.

THREATS AND REASONS FOR DECLINE: Habitat loss due to urbanization, browsing by herbivores, brush clearing,
and natural succession; and brown-headed cowbird (Molothrus ater) nest parasitism, human disturbance.

OTHER INFORMATION: Ongoing recovery projects in Texas and Oklahoma include intensive cowbird trapping, and
nesting ecology and population dynamics studies. An increase in young produced/pair/year has been documented with
cowbird removal. Breeding season starts about March 15 and ends about August 15 in Texas. Breeding season differs
somewhat in Oklahoma. In 1989 the breeding population in Texas was estimated at 440 mated pairs among 600 territories.
Recovery Plan approved in 1991.

REFERENCES:
Armstrong, B. C. Travis, and B.C. Alexander. 1989. Final Report: Black-capped vireo management. Federal Aid

Project No. W-103-R-19, Job No. 60.
Graber, J.W, 1961. Distribution, habitat requirements, and life history of the black-capped vireo (Vireo ctricapillus).

Ecol. Mon. 31:313-336.



Grzybowski, J.A. 1985a. Final Report: Population and nesting ecology of the black-capped vireo (Vireo atricapillus).
Part I: Population status of the black-capped vireo in Oklahoma - 1985. Prepared for the U.S. Fish & Wildlife
Service, Albuquerque, NM.

. 1985b. Final Report: Population and nesting ecology of the black-capped vireo (Vireo amcapillus). Part
II: Nesting ecology of the black-capped vireo. Prepared for the U.S. Fish & Wildlife Service, Albuquerque, NM.

. 1986. Interim Report: Population and nesting ecology of the black-capped vireo (Vireo arricapillus).
Prepared for the U.S. Fish & Wildlife Service, Albuquerque, NM.
. 1989. Interim Report: Black-capped vireo investigations: Population and nesting ecology. Prepared

for the U.S. Fish & Wildlife Service, Office of Endangered Species, Albuquerque, NM.
Marshall, J.T., R.B. Clapp, and J.A. Grzybowski. 1985. Status Report: Vireo atricapillus, Black-capped vireo. U.S.

Fish and Wildlife Service, Office of Endangered Species, Albuquerque, NM. 40pp.
Tazik, D.J. 1991. Proactive Management of an Endangered Species on Army Lands: The black-capped vireo on the Lands

of Fort Hood, Texas. Unpublished PhD Dissertation, University of Illinois, Urbana, Illinois.
U.S. Fish and Wildlife Service (USFWS). 1991. Black-capped vireo (Vireo atricapillus) Recovery Plan. USFWS,

Ecological Services, Austin, Texas 74pp.
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Golden-cheeked Warbler Dendroica chn-sorjaria B7

STATUS: Endangered (55 FR 53159; December 27, 1990) without critical habitat.

DESCRIPTION: 4.5 to 5 inches long with a wingspan of 7.75 inches. The male has a black back, throat, and cap; and
yellow cheeks with a black stripe through the eye. Females are similar, but less colorful. Lower breast and belly of both
sexes are white with black stripes on the flanks.

HABITAT: This species' range is within the Edwards Plateau and the
Lampasas cutplain. Habitat can be characterized as oak-juniper
woodland. Mature Ashe junipers (cedar) provide nest substrate and
various oaks apparently provide essential foraging substrate.
Predominant woody species used include live oak, Texas oak, scaly
bark oak, cedar elm, Mexican persimmon, hackberry, Texas ash, bald
cypress, Arizona walnut, big-tooth maple, Lacey oak, and sycamore.

DISTRIBUTION:

Present: Breeds exclusively in Texas; mainly in the Edwards
Plateau, west to Edwards and Kinney counties, east to Bexar,
Travis, and north to Hood and Palo Pinto counties. Is
present from early March to mid-August. Winters from
southern Mexico to Nicaragua.

Historic: Same as present, but also including Dallas, Lee,
McLennan, and Tom Green Counties.

THREATS AND REASONS FOR DECLINE: Habitat loss and
fragmentation (due to urban encroachment and clearing junipers as a
range management practice). Brood parasitism by brown-headed cowbirds (Molothrus ater) and predation may also be
accentuated by habitat fragmentation.

OTHER INFORMATION: Strands of Ashe juniper bark are a specific nest-building material required by the warbler.
. Average nest height is 15 feet above ground, ranging from 5 to 32 feet above ground. The species may return to the same
nest site after wintering in Mexico and Central America. It is the only bird species (not considering subspecies) whose
entire nesting range is confined to Texas. This warbler feeds almost entirely on insects.

REFERENCES:
Ladd, C.G. 1985. Nesting habitat requirements of the golden-cheeked warbler. Unpubl. M.S. Thesis. Southwest

Texas State University. 65pp.
Oberholser, H.C. 1974. The Bird Life of Texas. University of Texas Press, Austin, Texas.
Pulich, W. 1976. The golden-cheeked warbler, a bioecological study. Texas Parks and Wildlife Department, Austin,

Texas. 172pp.
Shaw, D. 1989. Applications of CIS and remote sensing for the characterization of habitat for threatened and endangered

species. Unpublished Ph.D. Dissertation, University of North Texas, Denton, Texas.
Wahl, R.; D.D. Diamond; and D. Shaw. 1990. The golden-cheeked warbler: a status review. U.S. Fish and Wildlife

Service, Ecological Services Field Office, Arlington, Texas.

REV. DATE 8/92
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HERCULES Hercules Incorporated
^**^^^^ Hercules Aerospace Division

•••••••••••••• P. O. Box 548
McGregor, TX 76657
(817) 840-2811

8 August 1988 In Reply Refer To
88HT2399

To: Commanding Officer, Southern Division
Naval Facilities Engineering Command
2155 Eagle Drive
Charleston, South Carolina 29411-0068

Attention: Robert Moser
Environmental Branch

Subject: Silver Recovery

1. This is to notify you of a problem we have encountered concerning
soil contamination in a ditch which has received effluent from an X-ray
film processing facility since the early 1960's. Samples of soil taken
from the ditch at various locations downstream from the point of
discharge indicate levels of soluable silver in excess of 5 ppm. This
level of contamination has been determined under RCRA to be a potential
threat to ground water. In several conversations with EPA and the
Texas Water Commission, it haa been determined that remedial action
must be taken. For soil removal to take place, it will be necessary to
reroute the flow from the existing point of discharge, which currently
runs into this ditch, to our vaste water treatment system. The Texas
Water Commission has indicated that this change can be made by a minor
amendment to our permit. Currently, the discharge from this facility
is handled under what is called a "miscellaneous discharge" or low
volume discharge. The input of this waste stream to our Imhoff system
would merely result in some additional monitoring requirements to our
outfall from the Imhoff unit.

2. We are requesting assistance from the Ravy for 1) identifying the
extent of contamination; 2) recommendations for remediation; 3) cost
estimates for remediation; 4) recommendation or compatibility of the
existing waste stream with our Imhoff system; and 5) funding for all
items listed above.

3. Your assistance in this matter is greatly appreciated. If you have
any questions or need any additional information, please contact me at
this office.

R. G. Hunt, Manager
Safety and Environmental Department

RGH:gr
0648A/1/73



DATA SHEE1

,,X

.X '

/"••y,v

o/ '/ 3 /?

^.X^.X



CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

GERARD N.SniAXK OFFICE (817) 772-5549
HOME (817) 772-3899

March 17, 1988

Ms. Margaret Boren

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Boren,

The two samples were analyzed for silver content as per your

request with results as follows:

E88017-01 3.18 ppm Ag

E88017-02 2.36 ppm Ag

Sincerely,

4N. Schank
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO. TEXAS 76702-3147

G E R A R D X. SCHANK OFFICE (817) 772-5549
HOME (817) 772-3899

March 31, 1988

Ms. Margaret Boren

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Boren,

The three samples were analyzed for Silver content as per your request

with results as follows: 3/30/88

88026-01 Filter Bucket

88026-02 Wash Water

88026-03 Ditch

1.59 ppm

0.27 ppm

6.37 ppm

Sincerely,

Gerard N. Schank
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

G E R A R D N.SCHAXK OFFICE (817) 772-5549
HOME (817) 772-3899

April 6, 1988

Ms..Margaret Boren

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Boren,

The six samples for silver content and pH were analyzed with results as

follows:

88030-01

88030-02

88030-03

88030-04

88030-05

88030-06

Silver

35.64 ppm

>2000.00 ppm

2.54 ppm

72.90 ppm

<0.02 ppra

6.32 ppra

PH

9.60

4.54

7.66

5.22

8.04

7.80

Sincerely, ^

£ J^f*+S*~- «• —

Gerard N. Schank



DATA SHEET

*
- o • O C5 fff ,

— O

*'--.? O F V



CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO. TEXAS 76702-3147

GERARD N. SCHA.NK OFFICE (817) 772-5549
HOME (817) 772-3899

April 7, 1988

Ms. Margaret Boren

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Boren,
The three samples were analyzed for silver content with results as

follows:

88037 Sampled 4/6/88 0030

88038-01 Furthest Wet Ditch

88038-02 Property Line

51.0 mg/1 Ag

0.06 mg/1 Ag

<0.02 mg/1 Ag

Sincerely,

Gerard N. Schank
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

ARD N. SCHANK OFFICE(817)772-5549
HOME (817) 772-3899

May 9, 1988

Ms. Margaret Bourne

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Bourne,

The four samples were analyzed for silver content with results as

follows:

88045-01 5/5/88 0.18 ppm

88045-02 5/5/88 2.72 ppm

88045-03 5/5/88 0.58 ppm

88045-04 5/5/88* 0.06 ppm

* Sea Lance 1 hr. Nonstop processing 8:30 PM

Sincerely,
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
. P.O. Box 23147

WACO. TEXAS 76702-3147

G E R A R D N. SCIIAXK OFFICE (817) 772-5549
HOME (817) 772-3899

July 14, 1988

Ms. Margaret Bourne

Hercules, Inc.

P.O. Box 548

McGregor, TX. 76657

Dear Ms. Bourne,

The four samples dated 6/2/88 were analyzed as per your request

with results as follows:

88053-01

88053-02

88053-03

88053-04

E.P. Toxic Ag

2.21 mg/1

10.38 mg/1

14.70 mg/1

11.66 mg/1

Total Ag

15.30 mg/1

57.60 mg/1

72.10 mg/1

61.80 mg/1

E.P. Toxic Cr

0.08 mg/1

0.07 mg/1

0.09 mg/1

0.06 mg/1

Hydroquinone

Detected ( <5 mg/taj)

Detected (<

N± Detected (<5 rug/kg)

Dstected (<5ng/l<g)

Sincerely,

Gerard N. Schank
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

GERARD N. SCHANK OFFICE (817) 772-5549
HOME (817) 772-3899

August 22, 1988

Ms. Margaret Bourne

Hercules, Inc.

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Bourne,

The samples identified as 88074-01, -02 were analyzed with results as

follows:

88074-01

88074-02

E.P. Toxic Silver Total Silver

0.18 mg/kg 0.61 mg/kg

0.21 mg/kg 0.77 mg/kg

The two samples received 8/17/88 were analyzed for silver content

with results as follows;

1. Into Bucket 8-15-88

2. Into Drain 8-15-88

0.48 mg/1

0.12 mg/1
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CENTRAL TEXAS QUALITY ASSURANCE LABORATORY
P.O. Box 23147

WACO, TEXAS 76702-3147

GERARD N. SCHANK omcE (8^ ... .

HOME (8 17) 772-3899

July 22, 1988

Ms. Margaret Bourne

Hercules , Inc .

P.O. Box 548

McGregor, Tx. 76657

Dear Ms. Bourne,

The three samples received 7-15-88 were analyzed with results as

follows :

88069-01

88069-02

88069-03

E.P. Toxic Ag

3.70 mg/kg

2.60 mg/kg

1.90 mg/kg

Total Ag

12.73 mg/kg

11.05 mg/kg

8.43 mg/kg

Sincerely,

Gerard N. Schank
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PART II - UNIT EVALUATION

VASTE MANAGEMENT UNIT

U.S. Naval Weapons
Inrlust.-ial Reserve Plant

McGregor, Texas
TX9 170024708

ISW 3Q056
Inspection 28-30 March 1989

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes, indoor)

.
6/y>/o5/t/gS i'-t jL.

iht

r.

B. Characterization of Vaste 'Materials (facility records, sample results,
process description, constituents of concern, documentation)

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus

)T+M- TBc'

' / y/

/



2 of 3

2. Rainfall controls (run-on/run-off controls, stormwater col'ection and
disposal, analyses)

CAJSv-*~

3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)

Ŵ-. U.

4. Evidence of actual or potential groundwater contamination (samples from
monitor veils, knowledge of shallow water tables, operating practices)

5. Air quality concerns (TACB complaints, odors, particulate dispersal,
sampling records)

^*



D. Other Areas of Concern

of

£. Summary /General Comments

rC^-^f
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PRELIMINARY REVIEV FACILITY CHECKLIST

Facility: U.S. Naval Veapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT *: TX 01813
McGregor, Texas ISV *: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Waste Management Unit:

RCRA: Area S - Explosives Classification and Disposal
NOR No.: 01 - Solids Burn Unit

II. Evidence cf Release;

There is no known evidence of release of hazardous vaste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

Toluene
1,1,1, trichloroethane
Chlorinated benzenes
Ammonium perchlorate-based explosives, about 80% AP
Ammonium nitrate-based explosives
Solvents contaminated with explosives during manufacturing and clean-up
operations

Contaminated rags and paper used during clean-up operations. By-products of
combustion for a typical propellant, explosives and pyrotechnics (PEP)
operation are illustrated as follows:

_HC1
C0~
CO
U

*2

p!203

Target Peculations of Concern

25%
18%
20%
2%
10%
20%
4%
li

•
•

See Attachment II.

VI. Documents Reviewed:

Correspondence file, inspection reports. Parts A & B of the Permit
Application and the following applicant-supplied documents:

• NACIP Confirmation Study, March '83 - ERM Southwest, Houston
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- Phase I Closure Flan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Veapons Industrial Reserve Plant,
March '83 - U.S. Navy

• Ground- vater Monitoring Report - February '82 • Shannon & Vilson,
Houston

• Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 • ERM Southwest, Houston

VII. Site Description:

The area has been designated as the official burning ground for off-spec
•aterial since the facility vas established in 1942. A diagram of the
fenced area is shown in Figure 6-19 (attached). The burning ground is
located in the southeast corner of the plant. It is a 4,800 foot diameter
circle (415 acres) vith a 4- strand barbed vire fence around the perimeter.
The burn pads are positioned in the center and are enclosed by an earthen
berm sized to contain the maximum rainfall without surface run-off. The
soil is an impervious clay and the site has been approved by the Texas
Vater Quality Board (TVQB) for an open burning application. The berms
prevent spreading of the burn residue through surface run-off, and the clay
prevents contamination of ground water.

The unit has the capacity to process 5,000 Ibs. of vaste per single burn
event.

The unit is currently operating under interim status and vould be
appropriately permitted under 40 CFR §264.600 (Subpart X).

VIII

Additional information is needed about this unit, and the area vhich is
occupies.

IX. Rftconunende d Ac 1 1 ons r

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) vastes managed, and 4)
visual evidence of releases.
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PART II - UNIT EVALUATION -(A *& Al)

VASTE MANAGEMENT UNIT

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX91700S470B

ISW 30056
Inspection 28-30 March 1989

A. Verification and description of Physical Construction and Operation
(dimensions, years of service, containment features, e.g. concrete pads,
dikes, indoor)

B. Characterization of Vaste Materials (facility records, sample results,
process description, constituents of concern, documentation)

C. Visual/Physical Inspection of Unit

1. Conditions unit and support apparatus

4**4&



2. Rainfall controls (run-on/run-off controls, stormwater collection and
disposal, analyses)

3. Evidence of spillage/leakage (visual and olfactory evidence, dead
vegetation, etc.)

/nfl*c'

/ '

Evidence of actual or potential groundwater contamination (samples from
monitor wells, knowledge of shallow water tables, operating practices)

e<Ji Je*ce.
ĵi of-

/ a

5. Air quality concerns (TACB complaints, odors, particulate dispersal,
sampling records)

,xpecsQ.c*. .
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D. Other Areas of Concern

-ffiis Urt/r A. e/'

3- pr\
M

t*+ti POJ"/

cm
E. Summary/General Comments
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PRELIMINARY REVIEV FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT *: TX 01813
McGregor, Texas ISV #: 30056

EPA I.D. *: TX 9170024708 Date: February 17, 1989

I. Vaste Management Unit:

CERCLA: X-ray Effluent Receiving Ditch (Area M)

II. Evidence of Release:

Ro data are available.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Vaste Characteristics:

No data are available.

V. Target Populations of Concern:

See Attachment II.

VI. Documents Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

• NACIP Confirmation Study, March '83 - ERM Southwest, Houston

• Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

• Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy

• Ground-water Monitoring Report - February '82 - Shannon & Vilson,
Houston

• Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

The Navy is investigating this unit under the CERCLA program. The first
phase of the investigation began in December, 1988.

VIII. Summary:

Additional information is needed about this unit, and the area which is
occupies.



IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) vastes managed, 4) visual
evidence of releases, and 5) study and remediation status.



PART II - UNIT EVALUATION
SURFACE IMPOUNDMENTS

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX9 170024708

ISW 30056
Inspection EB-30 March 1989

UNIT IDENTIFICATION: rea, F

A. Verification of physical construction and operation
(dimensions, years of service, materials of construction)

nas\L

B. Characterization of waste materials (Facility records, sample
results, process description, constituents of concern,
documentation)

fL~

C. Visual/physical inspection of unit:

1. Description of dike structure, height and freeboard:

t\ -Tl>-\

2. Evidence of discharges from impoundment (spill history,
bypassing, inadequate run-on/runo-off controls, flood
prone area):



Evidence of actual or potential groundwater contamination
(samples from mon. wells, knowledge of shallow water
table, liner integrity, active seeps, leak detection
records, operating practices)

r**,

4. Air quality concerns (TACB complaints, odors, air sampling
records)

D. Other areas of concern:



\ E. Summary/General Comments

t XJ

_/



l £. 7PRELIMINARY REVIEW FACILITY CHECKLIST

Facility: U.S. Naval Veapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW *: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Vaste Management Unit:

SVMU: Area F Vest - Vest Settling Ponds (closed 1/25/84)

II. Evidence of Release:

There is no known evidence of release of hazardous waste or hazardous
constituents to the environment from this unit.

III. Pollutant Dispersal Pathways:

The pond discharge, called Outfall 002, flows into a normally dry drainage
ditch which passes through a stock pond north of the area to a tributary of
Harris Creek. Harris Creek, in turn, flows into the South Bosque River,
which joins the North and Middle Rivers at Lake Waco and ultimately flows
into the Brazos River Basin.

IV. Vaste Characteristics:

The wastewater discharged to the west ponds from the present production of
triamino-2,4,6-trinitro benzene (TATB) probably contains trace amounts
(ppm) of TATB, chlorinated benzenes (e.g., TCTNB, and TCB), and toluene.

The main source of TATB process wastewater is generated from washing
activities. The wastewater effluent is discharged to the west settling
ponds and may be very acidic and high in oxygen demand, dissolved and
particulate solids, soluble nitrates and sulfates and contain some oil and
grease. This wastestream could potentially contain toluene, ammonium
chloride and residual TATB. The batch discharge from the three-pond system
is approximately 20,000 gallons per day.

V. Target Populations of Concern: j

See Attachment II. ;
ii

VI. Documents Reviewed: ,

Correspondence file, inspection reports. Parts A & B of the Permit :

Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 - U.S. Navy



- Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston

Confirmation Study and Evaluation of Remedial Alternatives Report -
July, 1985 - ERM Southwest, Houston

VII. Site Description:

Discharge water from the All-Up-Round (AUR) missle assembly and TATB
production is fed to these three ponds through a series of covered concrete
flumes. Vastewater from the southern and western portion of the area
discharges into these ponds. The waste which go into these three ponds
include Triaminotrinitrobenzene (TATB). Trichlorotrinitrobenzene (TCTNB),
Trichlorobenzene (TCB), toluene, ammonium nitrate, and ammonium
perchlorate. Sulfuric and nitric acid are also discharged into these
settling ponds, as well as caustic to control the pH. The TATB, TCTNB, and
TCB are soluble in water in the ppb'range. These ponds date back to 1953.
During construction, excavation extended into the underlying limestone
bedrock. An eight-inch bed of sand was also installed in the bottom of
each pond. These ponds were designed for a water depth of approximately
four feet, with an additional three feet of freeboard to the top of the
berm. The ponds were originally operated in parallel but have now been
reworked to operate in series from south to north. The second pond
contains two air lines for wastewater aeration. Each of the three ponds is
also equipped with an overflow pipe. The attached figures show a typical
section through the settling ponds, as well as the orientation of the ponds
within Area F.

Closure information is included on the attached pages.

VIII. Sumrni

Additional information is needed about this unit, and the area which is
occupies.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, 4) visual
evidence of releases, and 5) closure details.
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PART II - UNIT EVALUATION
UNCONTROLLED SPILLS/SOILS
CONTAMINATION

U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX9170OE4708

ISW 30056
Inspection 28-30 March 1989

UNIT IDENTIFICATION: flc.Pc) C0n7asn?nAT/0/0si fire*.

A.

UNCONTROLLED AREAS OF SOILS CONTAMIANTED AND SPILLS

Characterization of waste materials (facility records, sample
results, process description, constituents of concern,
documentation)

JcScSf o /?TC..7T</S> c

B. Visual/physical inspection of suspencted contamination

1) Description of area (Approximate aereal extent via visual
and olfactory evidence, dead vegetation, analyses, run-off
patterns):

t//>(
CtJ

,jV
iwn/r^f/

O /-jr* cf~o^4 Guic/ejict
0

/ . / / »
/̂

2) Evidence of actual or potential groundwater contamination
(samples from mon. wells, knowledge of shallow water
tables, operating practices):

c/



3) Air quality concerns (TACB complaints, odors, particulate
dispersal, sampling records)

Or-

D. Other areas of concern

a

f

E. Summary /General Comments

I? 83. However /-/e n^-/uc Se/'/S #n? e/^fr^r^f^ M/n-i

is

C
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PRELIMINARY REVIEV FACILITY CHECKLIST

Facility: U.S. Naval Weapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISW #: 30056

EPA I.D. *: TX 9170024708 Date: February 17, 1989

I. Waste Management Unit:

SVMU: Acid Contamination in Area R (considered as a landfill)

II. Evidence of Release:

Occasionally, in the past ten years, acid etching of steel cases has been
performed in the area. This activity is conducted about every two years
and generates acid bearing wastes. Prior to the promulgation of the
Resource Conservation and Recovery Act, the 15-20 gallons of material was
dumped out on the ground within the area.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Waste Characteristics:

An Acid Vaste of unknown concentration possibly bearing dissolved metallic
materials.

V. Target Populations of Concern:

See Attachment II.

VI. Doc'Ĥ ents Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

• Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston i

• Initial Assessment Study of Naval Weapons Industrial Reserve Plant,
March '83 • U.S. Navy

- Ground-water Monitoring Report - February '82 - Shannon & Wilson,
Houston
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- Confirmation Study and Evaluation of Remedial Alternatives Report -

July, 1985 - ERM Southwest, Houston

VII. Site Description:

The buildings of this area were constructed by the Air Force in the early
1950s for use by Phillips Petroleum. The area was designed primarily for
testing rocket motors. These tests include static firing and conducting
various environmental tests. The environmental testing was performed to
simulate extreme weather conditions encountered in actual use. The plot
plan for this area is shown in Figure 6-18 (attached). The actual location
of the acid- contaminated area is unknown.

VIII.

Additional information is needed about this unit, and the area which it
may influence.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2") aerial extent, 3) wastes managed, 4) visual assessment of
influence, and 5) closure details.



U.S. Naval Weapons
Industrial Reserve Plant

McGregor, Texas
TX9170024708

ISW 30056
Inspection 28-30 March 1989PART II - UNIT EVALUATION

SURFACE IMPOUNDMENTS

UNIT IDENTIFICATION:

A. Verification of physical construction and operation
(dimensions, years of service, materials of construction)

B. Characterization of waste materials (Facility records, sample
results, process description, constituents of concern,
documentation)

ty
U .11poss/6/<.

/

C. Visual/physical inspection of unit:

1. Description of dike structure, height and freeboard:

Tfrere, /\f.r~ Sia t)ik*£> per Se *

2. Evidence of discharges from impoundment (spill history,
bypassing, inadequate run-on/ runo-off controls, flood
prone area):

/ e./ Jo'
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3. Evidence of actual or potential groundwater contamination
(samples from mon. wells, knowledge of shallow water
table, liner integrity, active seeps, leak detection
records, operating practices)

OT>

jr'g.f 3/v</A>Qk/*7^*"' ConTr&sm/ n**r/~

4. Air quality concerns (TACB complaints, odors, air sampling
records)

D. Other areas of concern:



( E. Summary/General Comments:

Tt
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PRELIMINARY REVIEV FACILITY CHECKLIST

Facility: U.S. Naval Veapons Reviewer: Alan P. Church
Industrial Reserve Plant - HAZSIT #: TX 01813
McGregor, Texas ISV *: 30056

EPA I.D. #: TX 9170024708 Date: February 17, 1989

I. Vaste Management Unit;:

SVMU: Evaporation Ponds, Area M, between Bldgs. M-1217 and M-1227

II. Evidence of Release:

The conversion coating operation conducted on the northern portion of Area
M has resulted in the potential for trace amounts of chromium and
trichloroethylene to be discharged into the stock pond located just north
.of Area M. •

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Vaste Characteristics:

Organic Solvents and heavy metals which are customarily associated with
explosives manufacturing.

V. Target Populations of Concern:

See Attachment II.

VI. Documents Reviewed:

Correspondence file, inspection reports, Parts A & B of the Permit
Application and the following applicant-supplied documents:

- NACIP Confirmation Study, March '83 - ERM Southwest, Houston

- Phase I Closure Plan Area G, May '84 - ERM Southwest, Houston

- Initial Assessment Study of Naval Veapons Industrial Reserve Plant,
March '83 - U.S. Navy

- Ground-water Monitoring Report - February '82 - Shannon & Vilson,
Houston

Confirmation Study and Evaluation of Remedial Alternatives Report - \
July, 1985 - ERM Southwest, Houston j

VII. Site Description:

Area M contains a group of buildings which contain explosives manufacturing
apparatus. Associated with the various processes are waste management
units which may include tanks, sumps, transfer piping, ditches, and
containerized storage. Figure 6-13 (attached) presents site plan
information regarding Area M.



3/2-

'VIII.

Additional information is needed about this area, the waste management
units which it contains.

IX. Recommended Actions:

A visual site inspection is recommended to determine 1) operating
parameters, 2) construction characteristics, 3) wastes managed, 4) units
employed, 5) visual evidence of releases! and 6) closure details.



3/7

E. Summary/General Comments
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Facility: U.S. Naval Veapons
Industrial Reserve Plant -
McGregor, Texas

EPA I.D. *: TX 9170024708

I.

II

Vaste Management Unit:

Reviewer: Alan P. Church
HAZSIT ft: TX 01813
ISW ft: 30056
Date: February 17, 1989

ACTIVITIES
SVMU: Area G - Pesticide Dump
NOR No.: 10

Evidence of Release:

In 1978, a preliminary sampling and analysis program vas conducted
regarding the pesticide dump in Area G. This study concluded that there
was substantial surface contamination vith DDT, and that there vas some
transport of DDT including contamination of the sediment in the stock pond
north of Area F. The study vas inconclusive regarding the downward
leaching of the DDT through the soils in the vicinity of the pesticide
dump (See Figure 2.2 attached).

This study also indicated that dumping had occurred and contamination was
present over a much larger area than was discernible during EEI's site
inspection in August, 1981. This was probably due to the dense cover of
Johnson grass present during August. The Johnson grass serves to hide the
contaminated areas by growing over, but not in, contaminated spots. Thus,
visual detection of contaminated areas is very difficult.

Excerpts from the U.S. Navy et. al. Confirmation Study (attached) suggest
that the pesticide problem has been investigated, evaluated, and
remediated.

III. Pollutant Dispersal Pathways:

See Attachment I.

IV. Vaste Characteristics:

The chemicals used in Area G during the Geigy period of operation included
DDT, toxophene, parathion, sulfur, aldrin-dieldrin, chlordane-heptachlor,
BHC-Lindane, and endrin. This list of chemicals was obtained from the
•Soils Contamination Investigation" undertaken in 1979 by SOUTHNAV-
FACENGCOM, and from conversations vith a representative of Geigy Company's
(now CIBA-Geigy) Environmental Control office in Ardsley, New York.

V. Target Populations of Concern:

See Attachment II.
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»r(iSB; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. O.C. 20460

OFPICE OF
SOLID WASTE AND EMERGENCY RESPONSE

JAN 3 0 1991

SUBJECTS Preliminary Resolution of Update 11 Guidance Issues

TROMl

TO I

Penelope Hansen, Chief
Site Assessment Bran

Site Assessment Section Chiefs

The purpose of this memorandum is to transmit tvo copies of
Update 11 preliBinary resolutions from the visits to Region III and
VI.

To resolve the issues raised, we tried to answer the
site-specific question, as veil as address the site situation in a
general vay so that Regions can use this information as guidance.
Resolutions to Update 11 issues are identified as "preliminary"
because EPA is still gaining experience vith the revised HRS and
formulating scoring requirements. However, rather than withholding
guidance until every possible site situation is addressed, we
believe it is best to issue this preliminary guidance nov. You
vill also notice that some issues are still unresolved. Once
again, ve did not vent to delay issuance of the questions wo have
addressed until every last question is answered. We ask that all
Regions review the preliminary resolutions to determine their
appropriateness end usefulness in scoring sites.

The attached pages should be placed in the appropriate section
of the two Update 11 notebooks vhich you received in October 1990.
A list of the* Region ZZZ and VZ issues and their corresponding
categories is aa follows:

General

DoeuMntation

Source*

ZZZt
VXi

i
i
issue —•
issue —

1 page
1 pago

III: 10 issues — 4 pages
VI: 1 issue — 1 pago

IZZt 7 issues — 4 pagoi
VI: 4 issues — 3 pages

Prmtod on Recycled Paoer



Preliminary Resolution: Yes. The Region 4 FIT has had success using digitizers. In
general, digitizing tablets can be used to obtain several types of information: straight-
line linear distance between two points (e.g., for determining distance category for a
particular target), linear distance of an Irregular, meandering line (e.g., a stream), the
area within a series of discrete points (e.g., the four corners of a square) or enclosed

.: by an irregular, meandering line (e.g.. the area enclosed by the perimeter of a
wetland), and the number of discrete points or entities (e.g., houses, wetlands) within

— a particular area on a map. Digitizing tablets also can t»e used to import information
; into a GIS.

__ S-4-5 Issue: Should potential SQUGCBS be included Jf no evidence is provided that they
i exist? (4f)

Preliminary Resolution: When there is good reason to believe that a source exists,
~? but the .source is not documented, a section should be added to ihe "source descrip-
j tion" page of the documentation record for the site, describing the suspected source

and providing reasons for believing it exists. Unproven sources should not be used in
_. scoring sites.

S-4-6 Issue: Can air sampling 'hit1 locations (i.e., locations where air sampling indicates the
presence of site-related hazardous substances in the atmosphere) tie used to
delineate a source? (4f)

Preliminary Resolution: No, unless collocated soil samples are taken.

S-4-7 Issue: Should federally permitted releases be. considered? (4g)

Preliminary Resolution: The fact that a release may have been •Federally permitted'
does not preclude its consideration under the HRS as a basis for listing a site.
CERCLA Section 105(a)(8)(B) directs EPA to list on the NPL 'releases' of hazardous
substances, pollutants, and contaminants according to specific criteria set out in

I CERCLA Section 105(a)(8)(A) (largely incorporated into the HRS) and "other appropri-
-f ate factors.' The definition of 'release' in CERCLA Section 101 (22) exempts certain

releases from its scope, but it does not exempt 'Federally permitted releases'; thus,
—, even if discharges occur within the regulatory limits set by those Federal laws enumer-

j ated in CERCLA Section 101 (10), so as to constitute 'Federally permitted releases, *
the discharges may be considered as releases under CERCLA and, if appropriate
under the HRS, listed on the NPL CERCLA exempts Federally permitted releases only

I from the notification (Section 103(a)) and cost-recovery (10701) sections of the statute;
• such releases remain subject to the other sections of the statute.

~/ S-4-8 Issue: A surface impoundment contains dried sludge. Should it be evaluated as
contaminated soil? (4g)

— Preliminary Resolution: A sludge pit cannot be considered contaminated soil. If the
' sludge pit is layered with cover material, it is a landfill. If the sludge pit is simply a

hole in the ground into which sludge was deposited, it is either a surface impound-
ment or a landfill. Guidance explaining the definitions in Table 2.5 of the rule will be
developed.

S-4-9 Issue: Sludge is removed from a surface impoundment and placed some distance
H away from the surface impoundment. Should the placed sludge be evaluated as

1 contaminated soil? (4g)
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Austin Chalk
Chalk and marl; mostly micro granular calcite with minor foraminifera tests, averages

85% calcium carbonate, ledge forming, grayish white to white, alternates with marl,
bentonitic seams locally, recessive, medium gray; thickness 150-300 feet

Upper part of Eagle Ford Group. Shale and limestone; mostly shale, bentonitic in lower
part, soft, bloeky, homogeneous, dark gray to black, weathers medium gray to yellow-
ish brown; limestone beds scarce, more abundant downward, flaggy; thickness 30-150
feet, thins southward

Lake Waco Formation
Lower part of Eagle Ford Group. Limestone and shale; limestone forms top and bottom

units of formation; shale, calcareous, bentonitic, interbedded with thin beds of hard
limestone which are less abundant upward; thickness 25-60 feet, thins southward

Kpe Kwb

Pepper Shale and Woodbine Formation
The Woodbine Formation, Kwb, is transitional southward to Pepper Shale, Kpe
Pepper Shale, Kpe, south of Brazos River; shale, pyritic, massive, breaks with bloeky

fracture, thin-to very thinly laminated; upon weathering develops fissility, selenite,
and jarosite; thins southward to 20 feet

Woodbine Formation, Kwb, north of Brazos River; rounded fine-grained quartz sand,
silt, clay, sideritic and phosphatic locally, some lignite, ripple marked, cross-bedded,
some channeling; thickens northward to 175 feet

O
UJ
.0
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o

Limestone, bioclastic, hard, massive, porous, poorly bedded to nodular; abundant pelecy-
pods, burrows filled with chalky marl; thickness up to 10 feet, discontinuous outcrop
from China Springs southward

Grayson Marl ("Del Rio Clay")
Mostly clay, some thin lenticular beds of highly calcareous siltstone, some thin limestone

beds composed mostly of pelecypods, some beds of ocherous liematite, massive, bloeky,
medium gray; weathers light gray to yellowish gray; thickness 70-90 feet .
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Georgetown Formation
South of Lampaxas River, units of the Washita Group from Main Street Limestone to

Duck Creek Limestone inclusive are mapped as Georgetown Formation

Mam Street Limestone
Medium grained, chalky, some 6-8-foot interbeds of calcareous shale, thin bedded to

massive, distinctly bedded to wavy bedded and nodular; weathers light gray to white;
thickness 25-35 feet

Pawpaw Formation and Weno Limestone undivided
Pawpaw Formation, calcareous marl, near middle soft ledge-forming limestone bed, unit

as a whole recexxive; thickness up to 10 feet, thins southward
Weno Limestone, some very thin marl interbeds, thin to medium bedded, white to grayish.

yellow, basal 2-4-foot resistant ledge forms uplands; thickness 6-45 feet

Ked

KHfrlrp

Kdfdc

Kked

Denton Clay, Fort Worth Limestone, Duck Creek Limestone,
Kiamichi Clay, and Edwards Limestone

Denton Clay, Fort Worth Limestone, and Duck Creek Limestone of the lower part of
Washita Group undivided, Kdfdc;Kiamichi Clay and Edwards Limestone of the upper
part of Fredericksburg Group, undivided, Kked;where Kiamichi Clay is absent the
units of the loiver part of the Washita Group and the Edwards Limestone are un-
divided, Kdfdce, except Edwards Limestone, Ked, is mapped separately south of Lam-
paxas River

Denton Clay, calcareous, argillaceous limestone in upper part with abundant Gryphaea,
brownish grayish yellow; thickness 3-11 feet

Fort Worth Limestone, limestone and marl; limestone, chalky, medium grained, fairly
hard, nodular, blui^li white to bluish gray, interbedded with light gray marl; thickness
25-35 feet

Duck Creek Limestone, limextone and marl; limestone, medium bedded, nodular to wavy
bedded, gray, interbedded with marly clay; harder and more resistant than Fort Worth
Limestone; thickness 25-30 feet

Kiamichi Clay, clay, shale, and limestone; clay and shale, calcareous, silty, yellowish
brown; limestone, marly, thin nodular to wavy beds; thickness up to 17 f e e t at north
edge of sheet, outcrop discontinuous south of Gatesville

Edwards Limestone, Ked, massive, rudistid limestone, pure except for abundant chert
nodules, forms upper scarp slope of high areas; thickness 16-60 feet, thins locally

Comanche Peak Limestone
Limestone, fairly hard, numeronit itliale partings and filled burrows, nodular, gray to

white, marine megafnxxilx, forms mid-slope beneath scarp slope of Edwards Limestone;
tliirlfiieim Xfi—lflfl favt
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50-100 feet
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Walnut Clay
Clay, limestone, and shale; clay, calcareous; limestone, chalky, marly, nodular, thick

bedded, a few hard beds with sparry calcite, massive beds of Texigryphaea common in
lower part; shale as thin beds most common in upper part; thickness 125-175 feet

Paluxy Sand
Quartz sand, fine to very fine grained, friable, in part calcite cemented and hard, some

thin interbeds of gray shale and limestone, pyrite nodules and concretions, coal smuts
locally, commonly cross-bedded and/or laminated, silty limestone beds become more
numerous southward, light gray to red; thickness up to 70 feet, thins southward
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Glen Rose Formation
Lower part does not crop out within Waco Sheet. Limestone, clay, marl, and sand; lime-

stone, fine grained, in part arenaceous, cfi.alky to hard, marine megafossils, interbedded
with units composed of variable amounts of clay, marl, and sand, laminated, dark gray;
thickness 200-375 feet, thins northwestward

Geologic mapping by Humble Oil & Refining Company, Shell
Oil Company, Mobil Oil Company, Shell Development Com-
pany, C. V. Proctor, Jr., J. H. McGowen, W. T. Haenggi, and
sources shown on the Index of Geologic Mapping, C. V. Proc-
tor, Jr., J. H. McGowen, and W. T. Haenggi compiled the
geologic mapping on high altitude aerial photographs, com-
piled unmapped areas photogeologically, and field checked all
mapping. 0. T. Hayward, Baylor University, furnished locality
data for the Cretaceous igneous rocks and reviewed the map-
ping. Other reviewers include the Austin Geological Society,
Geologic Atlas Committee, D. H. Eargle, Chairman, and
Ernest T. Baker, Jr. (U.S. Geological Survey) and R. C. Peck-
ham and R. L. Bluntzer, Texas Water Development Board;
and Dallas Gaological Society, Geologic Atlas Committee,
R. J. Cordell (Sun Oil Company), Chairman. Geology scribed
by J. W. Macon and Barbara Hartmann.
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18 Soil Survey

medium. Organic matter content and natural fertility are
moderately low. The hazard of water erosion is severe.

The Cisco soils are mainly in abandoned, eroded
cropland areas that are currently used as rangeland and
for wildlife habitat.

This soil is poorly suited to use as cropland and
moderately suited to use as pasture. The main limitations
are slope and the hazard of erosion. Terraces, contour
farming, and grassed waterways are needed to help
control erosion.

This soil is moderately suited to most urban uses. The
main limitations are slope and shrinking and swelling of
the soil as a result of moisture changes.

This soil is well suited to most recreational uses.
This soil provides good habitat for deer, quail, turkeys,

and various varmints.
This soil is in capability subclass Hie and Sandy Loam

range site.

CrD—Cranfill gravelly clay loam, 3 to 8 percent
slopes. This is a deep, gently sloping to sloping soil on
convex foot slopes. Areas are irregular in shape and
range from 20 to about 300 acres. Slopes average about
6 percent.

Typically, the surface layer is moderately alkaline,
ish brown gravelly clay loam about 11 inches thick,
subsoil, from a depth of 11 to 57 inches, is

derately alkaline gravelly clay loam that is very pale
brown in the upper part and light yellowish brown in the
lower part. Moderately alkaline, very pale brown gravelly
clay loam extends to a depth of 74 inches.

This soil is well drained. Permeability is moderate, and
available water capacity is medium. Runoff is medium,
and the hazard of erosion is moderate. The root zone is
easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Real and Topsey soils. Real soils are on upper slopes.
Topsey soils are on lower slopes. These included soils
make up less than 25 percent of any mapped area.

This soil is moderately suited to use as pasture.
Kleingrass and coastal bermudagrass are the main
pasture grasses. Proper pasture management includes
controlled grazing, fertilization, and weed control.

The Cranfill soil is poorly suited to use as cropland.
Low natural fertility, runoff, and slope limit production.
Terracing and farming on the contour help slow runoff
and allow more water to enter the soil. Growing closely
spaced crops such as small grains and leaving crop
residue on the surface help control erosion and improve
soil tilth.

This soil is moderately suited to most urban uses.
Shrinking and swelling as a result of changes in
moisture, slope, low strength, and corrosivity to uncoated

are the main limitations. These limitations can be
ome by using good design and careful installation.

The Cranfill soil is moderately suited to most
recreational uses. Slope and the gravelly clay loam

surface layer, which is sticky when wet, are the main
limitations. A good grass cover or use of loamy fill
material can help overcome the limitation of the sticky
surface during wet periods.

Areas of this map unit are inhabited by deer, turkeys,
doves, and quail. Grain crops and a wide variety of
native plants provide cover, browse, mast, and seed.

This soil is in capability subclass IVe and Adobe range
site.

CwB—Crawford silty clay, 1 to 3 percent slopes.
This is a moderately deep, gently sloping, clayey soil on
broad, smooth uplands. Areas are irregular in shape and
range from 35 to about 300 acres.

Typically, the surface layer is neutral, dark brown silty
clay about 21 inches thick. The subsoil, from a depth of
21 to 28 inches, is neutral, dark reddish brown silty clay.
Indurated, fractured limestone that has dark reddish
brown clay in the crevices is below a depth of 28 inches.

This soil is well drained. Permeability is very slow
when the soil is saturated and rapid when it is dry and
cracked. Available water capacity is low, and runoff is
slow. The soil is difficult to work during extremes in
moisture conditions. The root zone is moderately deep;
however, plant roots penetrate slowly. The hazard of
erosion is moderate.

This map unit is about 65 to 80 percent Crawford soils.
The remainder of this unit consists of areas of Purves
soils in slightly higher positions and Slidell soils in drains
and depressions downslope.

This Crawford soil is used mainly as cropland. It is well
suited to use as cropland. The main crops are cotton,
grain sorghum, and small grains. The low available water
capacity reduces the yield of summer crops. The
management objectives are controlling erosion and
maintaining soil tilth. Farming on the contour, growing
closely spaced crops, and leaving the crop residue on
the soil help control erosion, maintain soil tilth, and allow
more water to enter the soil. Growing deep-rooted
legumes helps aerate the soil and improve fertility.

This soil is well suited to use as pasture. Adapted
pasture plants are improved bermudagrass and
kleingrass. Fertilization, weed control, and controlled
grazing are management objectives.

The Crawford soil is poorly suited to most urban uses.
Shrinking and swelling as a result of changes in
moisture, depth to rock, permeability, corrosivity to
uncoated steel, and the clayey texture are the main
limitations. Good design and careful installation can help
to overcome these limitations.

This soil is moderately suited to most recreational
uses. Permeability and the clayey surface layer, which is
sticky when wet, are the main limitations. Maintaining a
good grass cover or use of a loamy fill material can help
overcome these limitations.
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(continued)

Texture

Clay

Sandy clay

Sandy clay
loam

Advantages

Low percolation; high cation
exchange capacity; high
available water

Medium to low percolation;
medium to high cation exchange
capacity

Medium to high available water;
good aeration

Disadvantages

Low infiltration; often massive
structure; high runoff;
sometimes low aeration

Fair structure; moderate to
high runoff

Medium infiltration

In the field,
one cubic meter
of a ceruin soil
appears as

Solids and
pore spaces :i.33Mg

Tu calculate bulk density of ihc soil:

Volume -> I m1

(sulids + porvs)
Wcighi « 1.33 MS
(sokuls only)

Uulk d«ns,tV =
volume of soil

(solids •(• pores)

Therefore

Dull density. «b " -'«• " |J3 Mt/m*

If all the solids
wore compressed to
the bottom, the cube
wimlo look lite

- pore sp4ces

i i - .TXllkK '.'l.33Mg.

'I o cakuljic solid particle density:

Vulumc " O.i in'
|>uliJk uilly)

Solid particle density =

Therefore

- 1.33 MK

nly)

wcighl of volids
volume o( soilji

1.3.1
2.ub

Bulk density, Db, and particle density. D_, ot soil. Bulk density is the weight of the
solid particle:, in a standard volume ot a'c'ld soil (s,olid> plus pore space occupied by
air and walci). Particle di-n«,ily is the uci^hl ui M.lid pafticles in ., standard volume
of those _oltd particle*. Follow the calculations through carelully and the -ter-
minology should be clear. In this particular case the bulk density is one half the
parucic density, and the percent pore space ii 50.

(Brady, 1990;



BULK DENSITY

Low: 1.0-1.3 g/cm3

Medium: 1.3 - 1.6 g/cm3

High: 1.6-1.8 g/cm3

WEIGHT OF SOIL

Soil Bulk Density: 1.33 g/on3

Soil Depth (Approximate plow depth, referred to as
furrow slice): IS on

Sod Area: 1 Hectare

Weight of Soil:

1.33 g/cm1 X IS on X 10.000 onVm1 X 10.000
mVha X kg/1000 g =

1.995.000 kg/ha-furrow slice (HFS)

WASTE
CONCENTRATION/MASS

• In a soil with:

• Bulk density = 1.3 g/cm1

• Depth s 7 inches

•Soil weighs approximately 2 x 10*Ibs/acre-furrow slice

• Total amount of waste constituent at concentration of
10.000 ppm (1 %) would be:

• 20.000 Ibs.

POROSITY
1 Volume of soil occupied by air and water

% Porosity = (1 - Bulk Density/Particle
Density) X 100

1 Example: Soil with bulk density of 1.56
g/cmj and a particle density of 2.6 g/cm1

would contain:

• 40 % pore space

• 60 % solids

,Wr

V,
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EXECUTIVE SUMMARY

This Draft Narrative Report describes the implementation and presents the
results of a RCRA Facility Investigation (RFI) in RFI Unit 6 (Area G) at the
Naval Weapons Industrial Reserve Plant in McGregor, Texas. The purpose of
the RFI in Area G was to characterize prior releases as required by the
Hazardous and Solid Waste Amendments for facilities seeking a final RCRA
permit.

An experienced team of ERM-Southwest, Inc. engineers and hydrogeologists
completed the RFI in accordance with the approved RFI Work Plan prepared
by Ensafe/Allen & Hoshall. Soil samples were collected during two sampling
events, June 22-29, 1992 and July 7-13, 1992. Ground water samples were
collected on June 22 and 23, but were not analyzed because a bottle broke
during shipment.

The results of this sampling event confirm previous findings that elevated
levels of Organochlorine pesticides are present in the Bum Pit area and around
Buildings 704 and 705. Random sampling results identified four additional
isolated locations exhibiting slightly elevated Organochlorine pesticide
concentrations. Additional laboratory confirmation studies are currently being
performed on samples from three of these areas. In addition, elevated
concentrations of Endosulfan I, Endosulfan II and Endosulfan Sulfate were
reported for the first time at this site in three samples. Laboratory
confirmation studies of these compounds are also being conducted. The
remainder of the site exhibits Organochlorine pesticide concentrations below or
slightly above laboratory detection limits.

Tfce laboratory results of the bias samples' 0-6 inch intervals exhibited no
detectable concentrations of Organophosphorus pesticides. No additional
Organophosphorus pesticide analyses were performed.

Areas of affected soil appear to be well delineated by this and previous
sampling events and it is unlikely that further investigative sampling will yield
significant new information. Therefore we recommend no additional phases of
a RCRA Facility Investigation be implemented in Area G.

Establishment of action levels and a Corrective Measures Study (CMS) are
recommended as the next actions undertaken for Area G.

ERM-SOUTHWEST. INC. IV AL146033-J92
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William L. Shannon, P.E.
Stanley D. Wilson, P.E.

SHANNON & WILSON, INC.
Geotechnical Consultants

11500 Olive Boulevard • St. Louis, Missouri 63141 • Telephone (314) 872-8170

February 10, 1982 Contract No. N62467-81-R-0992
J-104

Commanding O f f i c e r
Southern Division
Naval Facilities Engineering Command
P .O. Box 10068
2144 Melbourne Street
Charleston, South Carolina 29411

GROUNDWATER QUALITY ASSESSMENT
AREA F - FINAL SUBMITTAL

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
MCGREGOR, TEXAS

Gentlemen:

Submitted herewith is our final report for a groundwater

quality assessment made within Area F of the Naval Weapons

Industrial Reserve Plant near McGregor, Texas. This report is

in partial fulfillment of Phase I of the above referenced con-

tract .

This report contains a synopsis of a contamination study

made previously by others as it concerns Area F; a discussion

of groundwater monitoring requirements by federal and state

regulations; and recommendations for future work, as well as

details of the groundwater monitoring system and groundwater

data.

Our Phase I studies are complete with submittal of this re-

port. Changes were made to the 100 percent submittal report to

reflect and incorporate comments of review agencies.

M. Mike Alizadeh, P.E. J. Ronald Salley. P.E.
Senior Vice President and Manager Vice President

Seattle • Portland • Spokane • Fairbanks * St. Louis • Houston



Commanding Officer
Contract No. N62467-81-R-0992
J-104
February 10, 1982
Page 2

It was our pleasure to work with you on this project. We

appreciate your continued confidence in our firm and look for-

ward to working with you during future phases of this project.

Very truly yours,

SHANNON & WILSON, INC.

Ronald M. Eckelkamp, P.E.
Principal Engineer

P.E.ft. Ronald Sail
Vice President

RME:mj

Copies Submitted: SOUTHNAVFACENGCOM (4)
NAVFACENGCOM (3)
NEESA (3)
NWIRP MCGREGOR (4)
NAVAIRSYSCOM (4)
LANTNAVFACENGCOM (1)
PACNAVFACENGCOM (1)
NORTHNAVFACENGCOM ( 1)
CHESNAVFACENGCOM (1)
WESTNAVFACENGCOM (1)
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1.0 EXECUTIVE SUMMARY

An assessment to determine past hazardous materials manage-

ment operations was conducted at the Naval Weapons Industrial

Reserve Plant (NWIRP) near McGregor, Texas in 1981. Individual

areas were studied and significant findings, conclusions and

recommendations were given. Among other conclusions, it was

stated that within Area F, there was a potential for surface

water and shallow groundwater contamination from waste water

discharged into three waste water surface impoundments (ponds)

on the west side of the area. Subsequently, a groundwater

quality assessment study was authorized to determine the effect

of the ponds and to satisfy requirements of the Texas Depart-

ment of Water Resources (TDWR) and the Federal Resource Conser-

vation and Recovery Act (RCRA) as managed by the Environmental

Protection Agency (EPA).

A groundwater monitoring well system was planned and there-

after installed in November 1981. The purpose was to determine

if water was leaking into the groundwater from the west ponds

as well as provide background data for two ponds on the east

side of Area F. The east ponds possibly may be used in the

future. A detailed sampling and analysis plan was prepared.

Sampling of water within the wells was accomplished on a

quarterly basis for a year to determine groundwater contamina-

tion and groundwater quality, and also, to monitor primary

drinking water standards. Results of analyses were submitted

to appropriate governmental agencies.

Analyses of the first year's data indicate there is a sig-

nificant possibility that the groundwater may be degraded down-

gradient of the west ponds. If the ponds continue to operate,

they would be subject to a semi-annual monitoring in May 1983.

According to RCRA regulations scheduled to take effect January

26, 1983, additional monitoring and testing in the form of com-

pliance monitoring and possibly corrective action would be re-

quired as a response to finding a significant indication of



contamination. These would be expensive. It may be more cost

effective to close the ponds and develop a new waste water

treatment process.

The facility operator, Hercules Inc., has submitted a

closure plan to TDWR which was subsequently approved. Closure

efforts commenced about December 1982. The sludge removed from

the ponds is listed as a K044 hazardous waste; efforts are

underway to prove that the waste is nonreactive and hence not a

hazardous waste. Disposal methods are also being examined in

the event the wasto cannot be delisted.

Since the east ponds are not used to store or treat haz-

ardous waste, but were merely listed and monitored in the event

they would be used in the future, they will be deleted from the

facility Part A permit by a modification request.

A new waste water treatment process is being developed by

Hercules, Inc. Among the systems being considered are a double

lined surface impoundment and a tank in which the waste would

be subject to a chemical, biological or physical process.

Although RCRA regulations exempt both double lined surface

impoundments and tanks from groundwater monitoring, it is

probable TDWR will not exempt the impoundments. Thus, surface

im- poundments would also have an associated costly groundwater

monitoring expense.



2.0 CONCLUSIONS AND RECOMMENDATIONS

Submitted herein are our conclusions and recommendations

regarding the west ponds of Area F and the groundwater adjacent

to the ponds.

o The ponds have been excavated into the Main Street
Limestone which is a series of interbedded rock and
clay strata. The ponds have been excavated through the
first rock member with the base of the ponds located on
rock or clay.

o The rock of the Main Street Limestone may be fractured
and this could contribute dramatically to below ground
transport of pond v/aters.

o The surface soil is a vertisol which is subject to dra-
matic shrinkage when dry. This could contribute to
transport of pond waters.

o Past usages of the site, method of pond construction,
and placement of ponds with respect to geologic forma-
tions increase the possibility that groundwater degra-
dation has occurred downgradient of the west surface
impoundment s.

o Installation of monitoring wells within the upper clay
indicates groundwater within this zone is subject to
the evapo-transpiration process since the wells were
dry during periods of dry weather.

o Monitoring well data indicate the groundwater within
the Main Street Limestone flows in a northernly direc-
tion and may surface in adjacent streams.

o Contamination of the underlying Edwards Limestone
aquifer at a depth of about 100 feet or more is remote
but possible.

o Contamination of the main aquifer, the Hensel aquifer,
is not considered possible. The Hensel aquifer occurs
at a depth of about 1000 feet.

o Data from monitoring wells installed in the surface
clays and Main Street Limestone, downgradient of the
ponds, indicate the water generally meets primary
drinking water standards with the nitrate levels occa-
sionally being greater than allowable. Comparisons of
groundwater contamination indicators from upgradient
and downgradient wells indicate a statistically signif-
icant increase of total organic halogen content.



o Because of the statistically significant increase, a
compliance monitoring and possibly a corrective action
program would be required for the groundwater adjacent
to the west ponds under new RCRA standards.

o Closure, if accomplished prior to January 26, 1983,
would be conducted under interim RCRA and TDWR regula-
tions. Further groundwater monitoring of the ponds
would not be required. Closure will commence about
December 1982.

o A determination as to whether the sludge removed from
the ponds is a hazardous waste should be accomplished
so that, if possible, the waste can be discarded as a
nonhazardous waste. A formal petition to EPA will be
necessary.

o A new waste water process system should be developed
which meets the requirements of the NPEDS permit,
satisfies hazardous waste regulations at a state and
national level, and has an effluent which is nonhazard-
ous .

o The east ponds will be deleted from the Part A facility
permit since they are not used to treat or store
hazardous waste, but were merely listed for possible
future use.

o Extensive coordination will be necessary among the
Navy, Hercules, Inc., consultants, and representatives
of EPA and TDWR for timely and satisfactory disposition
of the site problem.



3.0 NWIRP SITE HISTORY AND CONTAMINATION SURVEY

3.1 Introduction

Section 3.0 is taken from an Initial Assessment Study per-

formed at the Naval Weapons Industrial Reserve Plant (NWIRP),

McGregor, Texas in 1981 as part of the Navy Assessment and Con-

trol of Installation Pollutants (NACIP) program . The pur-

pose of the program was to systematically identify, assess, and

control contamination of the environment resulting from past

hazardous materials management operations. For the most part,

the text is repeated verbatum from the report, but is edited

occasionally to facilitate an abbreviated version. Extensive

comments of summarization by Shannon & Wilson Inc. will appear

in brackets [].

3.2 Significant Findings and Conclusions

The study concluded that significant contamination appears

to exist at NWIRP-McGregor, and the need for studies existed.

[The report is comprehensive, and in addition to giving back-

ground information, presents significant findings, conclusions,

and recommendations. This data is presented herein as it

applies to Area F and for the site in general as it may relate

to Area F. The site and Area F are located as shown on Figures

3.1, 3.2, and 3.3].

3.2.1 NWIRP Site. [Significant findings concerning the

NWIRP site which also concern Area F are given in the following

paragraphs].

l"Navy Assessment and Control of Installation Pollutants,
Initial Assessment Study of the Naval Weapons Industrial
Reserve Plant, McGregor, Texas, Draft Report;" Envirodyne
Engineers, Inc. report to Naval Energy and Environmental Sup-
port Activity, September 1981.



In assessing the NWIRP-McGregor site for areas of contami-

nation and migration potential, numerous significant factors

were uncovered. These included several physical features of

the site whrch greatly influence the potential for contamina-

tion and migration.

The climatic characteristics of the site are important.

Much of the rainfall received at the site occurs from very in-

tense thunderstorms. Following these intense rainfalls, sur-

face runoff increases dramatically, as does infiltration. The

high temperatures and seasonal evaporation rates are also sig-

nificant .

One of the most important factors is that the soils

throughout the NWIRP-McGregor site are vertisols. When satu-

rated, these soils serve as a very effective barrier to the

downward migration of contaminants. This is a result of the

high clay content in these soils, which ranges from 35-65 per-

cent. However, when these vertisol soils become dry, which

readily occurs in this portion of central Texas, they develop

vertical cracks which provide ready access for contaminants to

reach the groundwater.

Also of significance is the shallow groundwater or high

water table which occurs throughout the site, some 15 to 20

feet below the surface. This makes the presence of vertisol

soils even more important, as contaminants could very quickly

reach the shallow groundwater through the vertical cracks in

the soil. Presently, this shallow groundwater is used solely

for agricultural purposes.

It should be pointed out that the water supply for the

area, is obtained from the Hensel aquifer which is located some

1000 feet beneath the surface. The likelihood that this

aquifer would become contaminated from activities at the

NWIRP-McGregor site is extremely remote. Between the surface

and the Hensel aquifer are many layers of impermeable limestone

and shale.

The Edwards limestone, which is located some 100 feet

beneath the site, could in the future be used as a source of

potable water. Contamination of this unit is possible.



All the streams which occur within the boundaries of the

NWIRP-McGregor site are intermittent. Much of the discharge

into these streams either percolates into the subsurface or

evaporates before it leaves the site. The fact that the site's

streams are intermittent serves to reduce the threat of contam-

inated surface water migrating from the site.

3.2.2 Area F (Engineering Laboratories & Pilot Produc-

tion) . Located within Area F are two sets of. settling ponds

which date back to 1953. There are three ponds which are con-

nected in a series along the western boundary of the area (west

ponds), and another two ponds in the northeastern section of

the area (east ponds). [Locations of the ponds are shown in

Figures 3.3 and 3.4.]

3.2.2.1. West Settling Ponds. Discharge water is fed

to these three ponds through a series of covered concrete

flumes. Waste water from the southern and western portion

of the area discharges into these ponds.

The construction of these ponds is very im-

portant in assessing the potential for contamination mi-

gration. As previously mentioned, these ponds date back

to 1953. During construction, excavation extended into

the underlying limestone bedrock. Figure 3-5 shows a typ-

ical section through the settling ponds.

The fact that these ponds were excavated into

the bedrock is significant. Often the upper portions of

the limestone are fractured. It is possible that there

could be leakage from the ponds through these fractures in

the limestone.

These settling ponds are adjacent to a well

defined tributary of Harris Creek. This tributary occurs

just to the west of these ponds. The discharge from these

ponds flows into a stock pond to the northeast. From this

pond, drainage continues into Harris Creek and eventually

into the South Bosque River.



There is a hydraulic head differential be-

tween the settling ponds and the creek, with the settling

ponds being approximately 10 feet higher than the creek.

Thus, a hydraulic gradient is created in which the poten-

tial water flow is from the settling ponds into the trib-

utary.

There is a potential for surface water and

shallow groundwater contamination from these ponds. The

main contaminant threats are from toluene and chlorinated

benzenes. The chlorinated benzenes represent a signifi-

cant contamination threat, while the toluene represents a

potential threat. Groundwater contamination potential is

limited to the shallow aquifer.

3.2.2.2 East Settling Ponds. These two ponds are

presently dry, and there has reportedly been no discharge

since the early 1970s. Presently, these ponds get only

washdown operations. Ammonium perchlorate and ammonium

nitrate residues are likely in these ponds. In the past,

these ponds received wastes from ignitor and pyrotechnics

operations. It is possible that trace amounts of metals

and explosives were discharged into the ponds.

Discharge from these ponds is into a drainage

ditch which leads into a tributary of Harris Creek. This

is the same tributary of Harris Creek which receives dis-

charge from the west settling ponds. These east settling

ponds are similar to the west settling ponds in that the

ponds are located higher than the drainage ditch. How-

ever, in the east ponds, the horizontal hydraulic gradient

is less than that found at the west settling ponds, so the

migration would be slower. These settling ponds do not

represent as significant a threat to surface and ground-

water contamination as do the west settling ponds.

In examining past records, it was discoverd

that tetryl was used in Area F during the Bluebonnet

F
Ordnance Plant period of WWII. The tetryl was used in

•

i
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boosters as a detonator. It is not known how the tetryl

was disposed of, but it could be a potential contamination

threat. It was also discoverd that, during at least a

portion of the WWII operations, a pond was located where

the east ponds are now.

The present operations which drain into these

ponds pose no contamination problems to surface water or

groundwater.

In Area F as a whole, there is a potential

for groundwater contamination from tetryl which dates back

to WWII operations in the area. Past operations could

also have increased the level of nitrates in the ground-

water.

3.3 Plant History

3.3.1 Site. The Naval Weapons Industrial Reserve Plant

(NWIRP) is a government owned facility operated by Hercules

Inc. The plant is situated on an irregularly shaped tract of

land (the site presently encompasses some 9,700 acres of flat-

land) lying mostly in McLennan County with a small portion of

the western parcel in Coryell County, Texas. The site is

located approximately 20 miles southwest of Waco, Texas. The

town of McGregor adjoins the facility at the northeast corner

and has a population of about 4,500 persons. Area F is located

near the center of the site.

The U.S. Army Ordnance Corps acquired approximately

18,000 acres of land at McGregor, Texas and established the

Bluebonnet Ordnance Plant (BOP), now NWIRP, in early 1942 and

operated the facility as an aircraft bomb loading plant.

An inter-governmental agency transfer of the Blue-

bonnet Ordnance Plant from the War Department to the War Assets

Administration was conducted on April 16, 1946, immediately

following peace negotiations.

Shortly after the war, the land was sold to a

number of private concerns. A major portion of the plant was



conveyed to Texas A&M University for educational and research

purposes. All of the parcels sold contained 20-year recapture

provisions if re-establishment was required.

In 1952, the Air Force acquired approximately

11,450 acres, the major portion of the site, renaming it Air

Force Plant No. 66. The plant was reactivated for the develop-

ment and production of jet assistance take-off boosters

(JATO's) with Phillips Petroleum Company as the operating con-

tractor.

The facility was operated for the Air Force /oy

Phillips until 1958 when North American Aviation (NAA) joined

Phillips in a partnership to form Astrodyne, Incorporated. The

facility subsequently entered into the high performance propel-

lant field. North American Aviation (NAA) bought Phillips'

share in 1959 and the plant became the Solid Rocket Division of

Rocketdyne.

On May 1, 1966, the land improvements, machinery

and equipment of Air Force Plant No. 66 were transferred to the

Department of the Navy and became known as the Naval Industrial

Reserve" Ordnance Plant under the cognizance of the Naval

Ordnance Systems Command. With Department of the Navy's re-

organization, the plant was redesignated Naval Weapons Indus-

trial Reserve Plant (NWIRP) under the cognizance of the Naval

Air Systems Command.

Rocketdyne continued as the operator until February

1978, when Hercules, Incorporated assumed the operating respon-

sibilities for the facility. Hercules presently produces a

number of solid propellant rocket motors including the Spike,

Sparrow, Phoenix, Sidewinder, and the MK 25 JATO for the Navy.

3.3.2 Area F History. Area F was built for the Army in

1942, and the buildings and manufacturing process were desig-

nated the Bomb Booster Line. Tetryl was employed as the

booster explosive. Additional buildings were constructed when

the Air Force re-established the facility in 1952 for JATO

boosters. Area F facilities now include All-Up-Round (AUR)

10



assembly, miscellaneous testing equipment, and production of

l,3,5triamino-2,4,6-trinitro benzene (TATB).

Within Area F, main pilot testing and pre-reproduc-

tion and manufacturing activates are undertaken. These activ-

ities include: operations conducted in the Engineering Labs;

AUR Assembly; TATB production; reinforced grain facilities; and

past booster operations using tetryl. The waste from Area F

which go to the west ponds include Triamino-trinitro-benzene

(TATB) Trichloro-trinitro-benzene (TCTNB), Triclorobenzene

(TCB), toluene, ammonium .nitrate and ammonium perchlorate.

Sulfuric and nitric acid are also discharged into these

settling ponds as well as a caustic to control the pH. The

TATB, TCTNB, AND TCB are soluble in the ppb range

The main source of TATB process waste water is gen-

erated from washing activities. The waste water effluent dis-

charged to the west settling ponds may be very acidic and high

in oxygen demand, contain dissolved and particulate solids,

soluble nitrates and sulfates, and some oil and grease. The

waste stream could potentially contain toluene, ammonium chlor-

ide, and residual TATB.

State-of-the-art technology was used during the mid

1960's for experiments conducted with reinforced grain propel-

lants. These castable solid propellants were produced in

Building F-617 for test use as rocket-propulsion fuel systems.

The system derives its energy from chemical sources. Propel-

lants are low explosives that carry their own oxidant or other

reactant necessary to cause the planned reaction. The thrust

of the escaping hot gases pushes the device forward. Experi-

mentation with this propellant was discontinued in the late

1960's.

Area F was originally used during WWII as the

plant's Bomb Booster Line. Production activities of tetryl

based boosters were conducted in Buildings F-601-610. Most of

the assembly operation was conducted in Building F-605. Tetryl

pelleting was performed in Building F-606 and screening carried

out in F-608.

11



Tetryl [2,4,6 trinitrophenyl-methylnitramine,

CgH2 (N02 )3NCH3N02] was used at Bluebonnet in

pressed form as the booster explosive because of its sensitiv-

ity to initiation by primary explosives and its relatively high

energy content. Tetryl, another aromatic nitro explosive does

not pose major industrial health hazards except during very

high exposures. However, tetryl is highly irritating to the

skin and mucous membranes and may cause severe upper respira-

tory tract irritation and coughing and epistaxis. It is highly

stable, losing virtually no weight on prolonged storage at

80°C.

The main source of waste water generated during

tetryl processing is from the washing step. Data is inconclu-

sive concerning the extent of waste water discharge from tetryl

operations at the NWIRP-McGregor. Waste water may have been

discharged to the natural drainage way along the east side of

Area F.

Two settling ponds (east ponds) are located in the

northeast portion of Area F as shown on the partial plot plan.

Floor drains from Buildings F-605, 606, and 610 discharge to

these ponds through a system of covered concrete flumes from

the three operating buildings located in the vicinity. This

treatment system was constructed in the mid 1950's for the pur-

pose of receiving waters from building equipment washdown,

overflow from wet-type dust collectors, and miscellaneous non-

contact heating and cooling water. These waste streams may

have contained small quantities of ammonium nitrate and per-

chlorate.

The purpose of the system has not changed, but in

the early 1970's, most of the operations were shut-down. Since

that time, there has been only minimal amounts of waste water

discharge to the east ponds with no known discharge out of the

system. This waste water consists primarily of small quanti-

ties of waste water discharge from the laboratory and chemical

formulation buildings. The ponds ultimately overflow into a

12



drainage ditch (Outfall 003) located along the east side of the

area and flow northerly to a tributary of Harris Creek, which

flows into the South Bosque River.

Three ponds, designated as the west settling ponds,

are located immediately west of Area F just outside the bound-

ary fence. Waste water generated in Buildings F-611, 614, 617,

and 620 discharges to these ponds through a system of covered

concrete flumes. The treatment system was built in the early

to mid 1950's for those buildings located in the south and west

portions of the area. Waste streams from building and equip-

ment washdown, overflow, and miscellaneous contact water are

discharged to the ponds. Noncontact cooling water, once dis-

charged to the ponds, has been diverted to a separate surface

discharge just south of the pond network. The ponds were orig-

inally operated in parallel, but have been reworked to operate

in series from south to north. The second pond contains two

air lines for waste water aeration.

Washdown and dust collector waste streams could

potentially contain small quantities of ammonium nitrate and

ammonium perchlorate, which are fire hazards when dry, but will

not burn when wet or after long exposure to water. In addi-

tion, trace quantities of TATB, TCTNB, and TCB may be present

in Building F-617 washdown waste waters generated in TATB pro-

duction operations. The majority of this waste water consists

of product/process washwater. The batch discharge from the

three-pond system is approximately 20,000 gallons per day.

The pond discharge, called Outfall 002, flows into

a normally dry drainage ditch which passes through a stock pond

north of the area to a tributary of Harris Creek. Harris

Creek, in turn, flows into the South Bosque River, which joins

the North and Middle Rivers at Lake Waco and ultimately flows

into the Brazos River Basin.

13
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4.0 GROUNDWATER QUALITY ASSESSMENT REQUIREMENTS

Groundwater quality assessment has been accomplished in

accordance with groundwater monitoring requirements of Subtitle

C of the Solid Waste Disposal Act as amended by the Resource

Conservation and Recovery Act [RCRA] of 1976, specifically,

40CFR Subpart F - Groundwater Protection. These regulations

were promulgated in interim form on May 19, 1980, and in final

status form on July 26, 1982. The final standards will be in

effect as of January 26, 1983; prior to this date interim stan-

dards apply. The monitoring has also been accomplished in

accordance with the authority of Section 4(c) of the Solid

Waste Disposal Act, Article 4477-7, Revised Civil Statutes and

Sections 5.131 and 5.132, Texas Water Code. Procedures appro-

priate to an investigation under interim standards are given in

Section 4.1 while those appropriate to final regulations are

given in Section 4.2. In this report, Texas Code sections are

prefixed by TDWR while federal regulations are prefixed by RCRA.

4.1 Existing Groundwater Monitoring System and Interim

Requirements

A groundwater monitoring well system was installed in the

vicinity of waste water treatment surface impoundments on the

Naval Weapons Industrial Reserve Plant (NWIRP) in McGregor,

Texas in November 1981. The well system was installed in

accordance with TDWR Subchapter I - Groundwater Monitoring

(RCRA 40CFR Part 265 Subpart F, Groundwater Monitoring). More

detail on installation and monitoring of the wells is given in

Section 5.0 of this report.

4.1.1 Groundwater Monitoring. As of the date of submit-

tal of this report, four quarterly monitoring episodes have

been completed in accordance with TDWR 335.193 (RCRA 265.92).

Groundwater samples were collected and analyzed in accordance
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2
with the Final Groundwater Sampling and Analysis Plan . The

plan was prepared in response to TDWR 385.193a (RCRA 265.92a).

Parameters measured included drinking water standards, ground-

water quality parameters, and contamination indicators. The

latter two are to be used for the semi-annual and/or annual

groundwater monitoring. The first year's data will be used to

establish an initial background arithmetic mean and variance

for the contamination indicators.

Sampling episodes beyond the quarterly analyses will

be accomplished on a semi-annual basis and, as a minimum, will

monitor contamination indicators as per TDWR 335.193d(l) (RCRA

265.92d(l)). Annual monitoring of six groundwater quality

parameters will be accomplished in accordance with TDWR

335.193d(2) (RCRA 265.92d(2)). The semi-annual and annual

readings were scheduled in May and November 1983, respective-

ly. If a comparison of new monitoring data with the back-

grounds established from quarterly data indicated a statis-

tically significant difference based on the Student-t test at

the 0.01 level of significance, the following additional

monitoring was to be accomplished at the affected well. This

will not be accomplished because of pond closure.

4.1.1.1 Upgradient. If the difference occurs at an

upgradient well, the data will be submitted with the

annual report in accordance with TDWR 335.195a(2)B (RCRA

265.94(a)(2)(ii)).

2"Final Groundwater Sampling and Analysis Plan;" Prepared by
Shannon & Wilson, Inc. for Department of the Navy, Southern
Division Facilities Engineering Command, Report No. T-8127,
January 1982,

i

20

I



4.1.1.2 Downgradient. If the difference occurs in a

downgradient well, an additional sample is to be obtained

from that well, the sample split in two, and chemical ana-

lyses performed to determine whether there is a statisti-

cal difference, or if it was the result of a laboratory

error. If the results are not found to be attributable to

laboratory error, additional assessment is required as per

TDWR 335.194d (RCRA 265.93d) which is addressed in the

next subsection.

4.1.2 Additional Assessment. Within seven days of deter-

mining that the facility may be affecting groundwater quality,

the Executive Director (of TDWR) is to be notified, and within

15 days of notification a groundwater quality assessment plan

is to be submitted which will provide the following:

o The number, location, and depth of additional
monitoring wells;

o Sampling and analytical methods for those
hazardous wastes at the facility;

o Evaluation procedures; and

o A schedule of implementation.

The existing and additional wells are to be

sampled, tested, and analyses performed as rapidly as techni-

cally feasible to determine:

o The rate and extent of migration of hazardous
waste in the groundwater; and,

o The concentrations of hazardous waste in the
groundwater.

Within 15 days of determining the rate and concentrations, a

written report containing an assessment of the groundwater

quality is to be submitted to the Executive Director. If the

groundwater has been contaminated by hazardous waste, the moni-

toring is to be continued on a quarterly basis to determine the
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rate and extent of hazardous waste movement until closure. If

no contamination is encountered, the facility will return to

semi-annual and annual monitoring.
1

4.1.3 Investigative Measures. In the event that signifi-

j cant contamination is detected by the monitoring system, a more

detailed investigation will b.e required. The purpose of this

assessment program would be to determine the presence, concen-

tration, and extent, of migration of hazardous waste constit-

uents within the groundwater regime. It would be accomplished

by installation of additional wells, sampling and testing of

well and surface water, testing of soil samples, and possible

use of geophysical methods. Preparation, evaluation, and

response criteria of TDWR 335.194d and e (RCRA 265.93d and

265.93e) would be placed in effect. Additional testing methods

are discussed in the following paragraphs.

i
4.1.3.1 Installation of Additional Wells. The pres-

ent monitoring well system intersects the uppermost water

bearing strata in the immediate vicinity of the surface

. impoundments. Waste migration patterns would be further

j delineated by installation of wells downgradient of the

facility. The uppermost water bearing strata will be

I screened along with various other points within the Main

Street Limestone. As previously discussed, the Main

I Street limestone consists of approximately 35 feet of

alternating hard limestone and calcareous clay, and water

!

generally perches on top of the limestone. A sufficient

number of wells would be installed to determine:

. o The lateral extent of waste migration; and

' o The subsurface limit of waste migration

| All wells would be installed by a reputable drilling con-

tractor. The drilling, soil sampling, and well installa-

i tion would be observed by a geologist or engineer who is a

representative of the Department of the Navy
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4.1.3.2 Field Tests. Samples of soil obtained during

the well drilling procedure would be sent to an analytical

laboratory for determination of contaminant constituents

of expected hazardous waste within unsaturated zones.

Field permeability tests will be conducted on selected

wells to quantify in situ soil and rock permeabilities and

other important hydraulic properties.

4.1.3.3 Geophysical Surveys. Surface geophysicc.1

surveys may be utilized to determine the extent of the

lateral migration of contaminants. The geophysical

methods basically detect changes in water conductivity and

provide a rapid means of mapping contaminant migration.

This may be conducted prior to or in conjunction with in-

stallation of the additional wells since data from the

survey may give a better indication of where to locate

wells.

4.1.3.4 Surface Water Monitoring. Preliminary geo-

logic investigation indicates that the near-surface,

water-bearing zones in the vicinity of the surface

impoundments may discharge into adjacent surface streams.

If contamination is detected, a water quality sampling

program will be established for these streams. Periodic

sampling would then be accomplished to quantify the dis-

tribution and concentration of waste constituents within

these waters.

4.1.4 Remedial Action. Data pertinent to the remedy of

hazardous waste migration will be collected and synthesized

throughout all phases of this investigation. Also, the struc-

ture of the surface impoundments will be directly investigated

to identify the probable cause of leachate migration. Full

characterization of these conditions will permit efficient

engineering of remedial action.
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4.2 Groundwater Protection - Future Requirements

The Environmental Protection Agency issued interim

final standards of the RCRA program in the Federal Register on

July 26, 1982. The standards are applicable to owners and

operators of hazardous waste facilities and are to be used in

issuing permits for facilities that treat, store, or dispose of

hazardous waste. The groundwater monitoring requirements of

Part 264 Subpart F apply to regulated units. A regulated unit

is defined as, "any waste management, unit that receives hazard-

ous waste after the effective date of today's regulation."

Thus, any facility not receiving, storing, or treating hazard-

ous waste as of January 26, 1983, will not be subject to these

regulations. However, such facilities could be subject to RCRA

Section 7003.

The Subpart F requirements of Part 264 (interim final)

are more detailed than Part 265 (interim). It provides for a

detection monitoring program similar to the presently operating

groundwater monitoring system, but also, more comprehensive

monitoring programs in the event the facility is found to be

contaminating the groundwater. These programs are compliance

monitoring and corrective action.

Therefore, after the effective date of these regula-

tions, in the event groundwater contamination from the surface

impoundments is encountered in the monitoring wells, response

in accordance with Part 264 Subpart F would be required rather

than the Quality Assessment Plan outlined in Section 4.1.

Major assessment and investigative details of the new require-

ments are given in the following sections. Texas Department of

Water Resources regulations are not cited in this section

since, at the date of this writing, these regulations were not

available.

4.2.1 General Requirements. RCRA 264.91 provides an

overview of the programs required beyond the detection moni-

toring program. If hazardous constituents as defined by RCRA

264.93 and as discussed in the next subsection are detected at
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the compliance point, the owner is required to institute a com-

pliance monitoring program as discussed in Section 4.2.4. The

point of compliance will be specified in the facility permit by

the Regional Administrator in accordance with RCRA 294.95. As

stated, "the point of compliance is a vertical surface located

at the hydraulically downgradient limit of the waste management

area that extends down into .the uppermost aquifer underlying

the regulated units." If the groundwater standards specified

in RCRA 264.92 and as established by the Regional Administrator

are exceeded, corrective action (Section 4.2.4.2) is required.

The groundwater standards and programs will be specified in the

facility permit. This standard will consider the potential

adverse effect on human health and environment that might occur

before final administrative action on a permit modification.

The Regional Administrator will also identify hazardous waste

constituents and concentration limits in accordance with RCRA

264.93 and 264.94, respectively. Criteria for establishing

constituents and concentration levels are given in the respec-

tive sections.

4.2.2 Monitoring Well Programs. General groundwater mon-

itoring requirements for detection, compliance, and corrective

action monitoring are given in RCRA 264.97. These requirements

specify a groundwater system with a sufficient number of wells,

properly located, to yield representative groundwater samples

at upgradient wells as well as at the compliance point. Back-

ground concentration limits, must be established and statistical

analyses performed by comparing the monitoring data against the

background data at a significance level of 0.05 based on

Cochran's Approximation to the Behrens-Fisher Student t-test or

other statistical tests if the t-test is inappropriate.
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4.2.3 Detection Monitoring

4.2.3.1 Sampling and Testing. As a minimum, the

owner is required to sample the wells and test for speci-

fic conductance, pH, total organic carbon, and total or-

ganic halogen; this is consistent with interim status reg-

ulations. In addition to testing for the contamination

indicators, the Regional Administrator may require the

results of gas chromatography using specific detectors as

well as testing for specific waste constituents. The

following will be considered when establishing additional

monitoring requirements:

o Types, quantities, and concentrations of hazard-
ous waste or hazardous waste constituents;

o Quality of the leachate and its mobility;

o Detectability of constituents in groundwater; and,

o Variability of data caused by seasonal effects
(measured parameters with large coefficient of
variations will be avoided when possible).

The owner is required to establish background values

for all measured parameters, perform monitoring at least semi-

annually through the closure and postclosure period, and deter-

mine the flow rate and direction at least annually. The pres-

ent well system at the facility should satisfy the requirements

of the detection monitoring system. Sampling and analyses pro-

cedures must be established for:

o Sample collection;

o Sample preservation and shipment;

o Analytical procedures appropriate for groundwater
sampling which accurately measure hazardous con-
stituents in groundwater; and

o Chain of custody control.

The owner is required to determine whether there is a

statistically significant increase over background values for

any parameter specified in the permit each time the water

quality is measured at the compliance point. If there is no

I
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significant difference, detection monitoring is to be con-

tinued. If there is a significant difference, additional meas-

ures are required as given in Section 4.2.3.2.

4.2.3.2 Response To A Significant Difference During

Detection Monitoring. If it is determined that a statis-

tically significant increase has occurred for any param-

eter at any well, the regulations assume that the unit is

leaking and the owner must pursue one of two options.

4.2.3.2.1 Option One-Permit Modification for Compli-

ance Monitoring Program. This option requires that within

seven days of finding the significant difference, the Re-

gional Administrator must be notified in writing. The

notification is to include an indication of what param-

eters or constituents have shown an increase. The owner

is also required to sample the monitoring wells, test for

the almost 400 constituents listed in Appendix VIII of

Part 261, and establish background values for all constit-

uents found at the compliance point. The owner at this

point may seek an alternative concentration limit (ACL)

for the constituent or constituents which are statistical-

ly significant, but should continue to establish back-

ground values in the event a "no increase over background"

becomes the concentration limit.

Within 90 days an application for permit modification

to a compliance monitoring program is to be submitted..

The permit application must include:

o Identification of hazardous waste constituents found
in the groundwater, the concentration of the con-
stituent, and recommended background levels;

o Recommended changes to the groundwater monitoring
system to meet the requirements of the compliance
monitoring program as discussed in Section 4.2.5
including frequency of monitoring, testing methods,
and statistical analysis; and
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o Notification of pursuit of an ACL (ACL should not
detain permit although an additional 90 days are
allowed to establish data for an ACL).

Within 180 days, an engineering feasibility plan ad-

dressing corrective action is to be sent to the Regional

Administrator. This plan may be general in nature, but in

sufficient detail for others to comment on the applic-

ability of the plan. Also, within the 180 day period, if

an ACL is established such that the hazardous waste con-

stituent previously found is within the ACL, permit modi-

fication and submission of the engineering feasibility

plan is not required.

4.2.3.2.2 Option Two-Error in Data Evaluation. If

there is a belief that the significant difference was

caused by sampling or testing error or a source other than

the regulated unit, a report may be submitted to the

Regional Administrator with sufficient additional moni-

toring data which indicates the values used in the initial

analyses of statistical significance are incorrect. How-

ever, the owner has the risk of permit violation if this

is not found to be the case by the Regional Administrator

and he has not submitted an application for permit modifi-

cation within 90 days.

4.2.4 Compliance Monitoring

4.2.4.1 Testing and Sampling. The Regional Admin-

istrator will establish a groundwater protection standard

in the permit which will give:

o the hazardous waste constituents to be monitored
and the concentration.limits; and

o the compliance point and compliance period.

The monitoring well system must meet the

general requirements for' well systems specified in RCRA

264.97. Most detection monitoring well systems will also

probably be adequate for compliance monitoring.
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Sampling and testing is to be accomplished

at least quarterly and a determination made as to whether

a statistically significant increase over the concentra-

tion limits for any hazardous waste constituent specified

in the modified permit has occurred. In addition, ground-

water flow rate and direction are to be determined annual-

ly as are analyses for all the constituents listed in

Appendix VIII of Part 261.

If statistical analyses indicate a signifi-

cant increase over background or established concentration

limits, additional measures as given in Section 4.2.5.2

are required.

4.2.4.2 Response to Finding of Statistically Signifi-

cant Increase During the Compliance Monitoring Program.

The response to finding a statistically significant in-

crease in concentation over established concentration

limits for the compliance monitoring is similar to that

for the detection monitoring program. The Regional Admin-

istrator is to be notified within seven days as to the

constituents exceeding limits and the concentration

level. The need for a permit modification for corrective

action is also to be established.

A corrective action program is to be devel-

oped and submitted within 90 days to the Regional Admini-

strator, or if an ACL is sought, 180 days. The program

must include the following:

o Sufficient information to establish that the cor-
rective action program will be able to bring the
facility back into compliance with the groundwater
protection standard; and

o A groundwater monitoring program to demonstrate the
effectiveness of the corrective action program.

In lieu of the corrective action program,

the owner or operator is required to establish a program

which will bring the regulated unit back into compliance
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with the standard by removing the hazardous constituents

or treating them in place. The corrective action program

should be designed to treat the contaminated plume beyond

the compliance point to the limits of the facility proper-

ty boundary. The program must be implemented on a timely

basis and is to be continued through the compliance moni-

toring period and beyond until the groundwater standard

has not been exceeded for three consecutive years. If

this occurs within the compliance period, compliance moni-

toring may be resumed.

A more extensive groundwater monitoring

program may be required for corrective action in order to

demonstrate the effectiveness of the program. However, in

many cases the compliance monitoring program previously

established may be adequate if modified slightly.

The owner or operator is required to submit

reports to the Regional Administrator on the effectiveness

of the corrective action program on a semi-annual basis..
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5.0 GROUNDWATER MONITORING PLAN

5.1 Previous Study Recommendations

Envirodyne Engineers, Inc. in their assessment report in-

dicated numerous sampling locations and requirements for moni-

toring groundwater, surface water, and sediment. These loca-

tions are summarized on an illustration in the EEI report re-

produced herein as Figure 5.1. The purpose of the wells and

other sampling points would be to determine the presence of

contamination, the type of contaminant, and the extent of the

contamination plume.

5.2 Groundwater Monitoring System

A groundwater monitoring system was installed in the

vicinity of the east and west ponds in November 1981 by Shannon

& Wilson, Inc. The system was installed in accordance with

RCRA and TDWR regulations in order to investigate possible

leachate migration from waste water ponds on the west of Area F

and provide background water quality data at east ponds in the

event they would be used in the future to treat or store

hazardous waste. Details of installation procedures and the

hydrogeology of the site are given herein in summary form.

Greater details of the system installation and hydrogeological

settling are given in a previous report to the Navy2 which is

reproduced herein as Appendix A. Locations of the wells are

shown in Figure 5.2.

Sampling of surface water and sediment was not

accomplished as part of this investigation, but was to be

accomplished in conjunction with future phases of work in the

event it seemed likely that groundwater was contaminated. We

2"Final Report Groundwater Monitoring System Naval Weapons
Industrial Reserve Plant, McGregor, Texas," Shannon & Wilson,
Inc. report to the Department of the Navy Southern Division
Naval Facilities Engineering Command, January 1982, report
No. T-8127.
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understand that several sediment and influent samples were col-

lected from the west ponds by Hercules, Inc. in November 1982,

and are being tested.

The ten monitoring wells of the system were

screened to intercept groundwater in the upper portion of the

Main Street Limestone, which is exposed at the ground surface

at the site. Groundwater is perched above hard limestone

layers within the formation. In general, the direction of

groundwater movement is toward the north beneath the site with

groundwater discharge to the surface drainageways along the

north, east, and west sides of the site. More detail of the

• regional hydrogeology is given in the groundwater monitoring

report and in Section 5.3 following.

5.3 Site Hydrogeology

Information on the site hydrogeology was obtained from the

ten monitoring wells in conjunction with logs of previous soil

borings. The Main Street Limestone which underlies two to five

feet of surface clay is considered impermeable to water, but

small amounts of near-surface groundwater do occur. Numerous

shallow, hand-dug wells in the plant vicinity obtain water from

this formation. The water is perched on top of hard limestone

layers within the formation and is recharged by rainfall infil-

trating from the ground surface. This groundwater moves either

laterally along the top of the limestone to eventual discharge

as surface drainage or downward through fractures or gaps in

the rock.

Monitoring wells were screened in the upper portion of the

Main Street Limestone to intercept this perched water. Figures

5.3 and 5.4 show hydrogeologic cross sections through the West

and East Settling Ponds areas, respectively at the time of in-

stallation and during selected subsequent monitoring dates. A

hard limestone layer was generally encountered beneath the sur-

face clay at a depth of about five feet in both areas. This

layer is believed to be continuous at that depth beneath Area F

based on information from the existing soil borings. The layer
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ranges from one to five feet in thickness and is underlain by

weathered limestone and calcareous clay extending downward to a

second hard limestone layer at a depth of about ten feet. Wa-

ter was usually found within the weathered material, perched

immediately above both of these limestone layers.

Groundwater above the upper limestone layer may be strong-

ly influenced by seasonal and local variations in recharge.

Water levels in this zone can be expected to respond quickly to

precipitation trends. Extended periods of low recharge may

therefore result in the temporary absence of water in this

aquifer zone. However, because pond leachate would migrate

along this zone, wells were installed at this depth in order to

properly monitor potential waste migration. These wells will,

however, be susceptible to dry aquifer conditions. Monitoring

wells MW-3, MW-5, and MW-9 yielded very low amounts of water

because of such conditions. Water levels in these wells should

be expected to rise as precipitation recharges this zone.

It is possible to determine the direction of groundwater

movement from the slope of the hydraulic potential which is

revealed by the static-water levels in the wells. Figure 5.5

shows the potentiometric surface contours based on measurements

made on December 9, 1981, Groundwater moves perpendicular to

these contours in the downslope direction. The map indicates

that the groundwater in the upper Main Street Limestone is

moving primarily to the north beneath Area F. As it moves

north, the groundwater is moving toward, and discharging into,

the surface drainages that exist along the north, east, and

west sides of the area.

The settling ponds in Area F are reported to have been

excavated several feet into the limestone rock. If this

occurred and the first limestone layer was removed from beneath

the ponds, leakage will occur directly into the surface clay

(upper clay) and the clay below the first hard limestone

layer. Leachate that enters the upper layer will most likely

move directly toward the surface drainage and discharge there.

Leachate that enters the lower layer may move laterally a
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greater distance before discharging further downstream. If

fractures or gaps exist in the limestone layers, leachate may

possibly migrate downward to lower permeable zones. However,

it is unlikely that any leachate could reach the Edwards Lime-

stone aquifer before moving laterally and discharging into

surface drainage. The tributary to Harris Creek formed by the

ephemeral streams draining Area F will most likely receive any

possible leakage that originates from the settling ponds.

5.4 Groundwater Monitoring and Testing

A detailed plan for the sampling and testing of the

groundwater was developed by Shannon & Wilson, Inc. and was

submitted to the Navy in report form in January 1982 . The

plan was developed in accordance with requirements of TDWR

335.193 (RCRA 265.92) and is enclosed herein as Appendix B.

Sampling episodes were scheduled on a quarterly basis for a

period of one year to provide information on the quality of the

groundwater and also a background base for the four groundwater

contamination indicators. In addition to recording groundwater

elevations in the wells, analysis testing was accomplished for

parameters listed as drinking water standards, groundwater

quality parameters, and contamination indicators. Laboratory

analysis of groundwater samples was accomplished for Shannon &

Wilson, Inc. by NUS Laboratories of Deer Park, Texas. The

testing was accomplished in accordance with EPA published

guidelines or other standards when appropriate.

"Final Groundwater Sampling and Analysis Plan; Naval
Weapons Industrial Reserve Plant, McGregor, Texas," Shannon &
Wilson, Inc. report to the Department of the Navy, Southern
Division Naval Facilities Engineering Command, report No.
T-8127, January 1982.
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5.5 Groundwater Monitoring Data

Groundwater monitoring and testing were accomplished in

December 1981 and February, May, and August 1982. Results of

analysis were submitted to the Navy in quarterly reports on

TDWR Form 0910. Data for Wells MW-1 through MW-9 are given

herein as Appendix C. Groundwater elevation data are given in

Table 5-1.

5.6 Groundwater Monitoring Data Interpretation

5.6.1 Test Data. Analyses were performed in accordance

with TDWR 335.193 (RCRA 265.92) and data reported in accordance

with TDWR 335.195 (RCRA 265.94). Background arithmetic means

and variances have been computed and are shown on the TDWR 0910

Forms in Appendix C. The data indicate that the groundwater

generally meets the requirements for drinking water with the

exception of nitrate levels which are occasionally greater than

the 10 mg/1 limit and Coliform Bacteria which has a limit of

one per 100 ml.

Coliform levels in excess of 1000 per 100 ml were

not uncommon after installation of both upgradient and down-

gradient wells. These high values were caused by well instal-

lation methods and are not considered representative of the

groundwater. Coliform levels have generally decreased with

time as evidenced by test data.

Mercury levels were exceeded in four of the wells

during the third (quarterly analyses, but this is believed to

have_ been^ caused by sampling or testing contamination since the

levels were not exceeded Curing ajxy othgr̂ jaejriod and also since

it occurred in one of the upgradient wells.

5.6.2 Comparison Against Upgradient Wells. If a sta-

tistical comparison of upgradient and downgradient wells was

accomplished based on fourth quarter data for contamination

indicators (by the Student t-test at the 0.01 level of signifi-

cance), there would be an indication of contamination. The
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total organic halogen levels in downgradient wells would be

statistically significant compared against the arithmetic mean

of the upgradient wells.

5.6.3 Hydrogeologic Assessment. Quarterly groundwater

elevation data confirm that the groundwater moves in a

northerly direction below Area F. Groundwater elevation data

are given in Table 5.1. Wells MW-1 and MW-2 continued to be

upgradient except for the February reading when Well MW-2 was

at a slightly lower elevation than several of the wells. The

wells installed above the upper limestone as well as others

were occasionally dry because of seasonal effects which was

expected as noted in Section 5.3.

Groundwater elevation data for Wells MW-7A and

MW-7B installed below and above the upper limestone, respec-

tively, are generally at about the same elevation. This may

indicate the soil above and below the upper limestone is hy-

draulically connected or is significantly influenced by excava-

tion of the ponds into the limestone.

The extent of a contamination plume because of pond

activities is expected to be limited within the surface clay

because of surface drainage to adjacent surface streams and de-

pletion of groundwater during dry seasons. It is also expected

to be minimal within the lower clay since the clay is probably

not prone to drying effects (shrinkage cracks) which would

greatly facilitate contamination potential. Migration of con-

tamination is more likely within the cracks of the limestone.

The rate of movement of groundwater within the rock cannot be

determined readily since it would be controlled by the extent

of the crack network.
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TABLE 5.1

GROUNDWATER MONITORING WELL ELEVATION DATA

MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7A MW-7B MW-8 MW-9

Ground Surface 778.07 772.16 770.12 768.68 768.71 767.67 766.42 766.44 766.02 767.78

Date

Initial

12/1/82

12/9/81

2/24/82

5/20/82

8/12/82

773

770

770

770

775

768

.41

.99

.17

.47

.27

.67

769.56

766.81

766.06

763.76

768.00

761.56

765.79*

765.79*

766. 07*

Dry

766.77*

Dry

762.53

764.83

763.10

761 .83

764.43

Dry

763.41*

Dry

Dry

Dry

765.36

763.86*

763.32*

765.77

764.97

765.77

765.77

763.77

765.42

765.34

765.42

764.67

766.27

762.67

763.94

765.61

765.34

764.79

766.29

Dry

764.32

763.92

764.32

763.32

765.52

Dry

763.33

763.28

763.28

763.28

763.88

Dry

Top of Screen

Bottom of Screen

Bottom of Well

770.57 765.16 768.42 763.18 765.71 765.77 761.4? 764.94 764.02 766.28

765.57 760.16 767.12 759.68 764.21 763.77 756.42 763.64 758.77 762.53

764.82 758.66 766.12 759.18 763.21 762.77 755.42 762.94 758.77 761.78

*Below screen
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6.0 WASTE TREATMENT ALTERNATIVES

Several waste treatment alternatives or combinations of

alternatives are available for the generated waste. They

include:

o Present treatment process;

o Construction of new ponds with a double synthetic
liner;

o Development of a new waste treatment process.

Closure of the west ponds may be accomplished in conjunction

with the two latter treatment methods.

The requirements of each alternative and pond closure are

discussed in the following paragraphs. However, emphasis will

be placed on closure of the ponds since a closure request was

made to TDWR by Hercules/ Inc. on October 25, 1982; closure was

authorized by TDWR on November 23, 1982, and closure commenced

in December 1982.

6.1 Existing Pond System

The plant waste could continue to be discharged to and

treated within the west ponds. However, as of January 26,

1983, RCRA groundwater monitoring requirements will be changed

from interim to final status. The final standard requirements

are more stringent than interim standards and will involve far

greater groundwater monitoring costs. Presumably, the State of

Texas will soon adopt the RCRA requirements for its state auth-

orized program.

The new regulations will require semi-annual monitoring as

for the interim standards, but the response to finding a sta-

tistically significant difference far exceeds interim stan-

dards. Final standards require further testing and analysis in

the form of compliance monitoring and corrective action. Ab-

breviated details of the requirements of the final standards

are given in Section 4.2.
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Based on analyses accomplished to date, which under final

standards will be known as a detection monitoring program, it

is probable that the first semi-annual monitoring, scheduled

for May 1983, would indicate a statistically significant in-

crease in the total organic halogen content. Thus, compliance

monitoring would be implemented along with the associated

costs.' Corrective action may or may not be required. However,

because of site conditions, it is very probable that the

groundwater adjacent to the ponds may continually require a

compliance monitoring program, or at the very least, a contin-

uous switching from detection monitoring to compliance moni-

toring and back again as measured parameters indicate a sta-

tistically significant increase.

In the event corrective action would be necessary, it is

probable that a new treatment process would be developed and

the ponds closed. Therefore, closure at the present time under

interim regulations and establishment of an alternate treatment

process for the waste is considered prudent.

6.2 West Pond Closure

A closure request was made to TDWR by Hercules, Inc., on

October 25, 1982. A copy of the request and attached closure

plan are given in Appendix D. Details of the plan and require-

ments for closure in accordance with interim standards are

given in this section. Approval of the plan was given by TDWR

in correspondence of November 23, 1982; a copy of the authori-

zation is also included in Appendix D.

6.2.1 Closure Requirements. RCRA requirements for clo-

sure according to interim status are given in TDWR Subchapter

N-Surface Impoundments, Section 335.286 (RCRA Subpart K-Surface

Impoundments, Section 265.228). This section allows the owner

or operator to remove from the impoundment:

o Standing liquids;

o Waste and waste residues;
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o The liner, if any; and

o Underlying and surrounding contaminated soil.

If the above are removed, the impoundment is exempt

from additional closure requirements imposed by TDWR Subchapter

J-Closure and Post-Closure (RCRA Subpart G-Closure and Post-

Closure). Subchapter J gives several standards and procedural

policies for closure and post-closure which include groundwater

monitoring in accordance with TDWR Subchapter I-Groundwater

Monitoring (RCRA Subpart F-Groundwater Monitoring) Final

standards appear to be about the same as interim standards un-

less groundwater monitoring is required because of incomplete

removal of waste. In this case, a facility would be subject to

the more stringent requirements for groundwater monitoring of

the final standards.

6.2.2 Closure Plan. The closure plan basically deals

with removal and decontamination of existing piping and flumes,

removal of fluids from the ponds and disposal of the residual

sludge. Of the three, the latter two require development of

more detail than given in the submitted plan. This is neces-

sary, in our opinion, to minimize possible future liabilities.

The discharge water from the ponds will be analyzed

to determine that it meets NPDES permit standards. Suspended

solids will not be discharged from the ponds.

Presently, the materials in the pond are listed as

a hazardous waste because they have a KO44 classification, that

is, they are considered to be reactive. Therefore, the sludge

must be handled as a hazardous waste, with all the attention

necessary to health and safety considerations, until it can be

proven that it is nonhazardous through delisting efforts.

Likewise, the material must be disposed as a hazardous waste.

Obviously, disposing of the material as a hazardous

waste would be more expensive than as a nonhazardous waste;

therefore, we recommend that an attempt be made to delist the

waste. The delisting effort will require a characterization
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of the waste by proper sampling and testing methods. In the

meantime, the waste should be temporarily stored on-site until

the results of delisting are known. The waste should be

treated and temporarily stored as a hazardous waste.

6.3 Surface Impoundment with a Double Liner

The promulgated RCRA final standards of July 26, 1982,

exempt double-lined surface impoundments from Subpart F ground-

water protection requirements under RCRA 264.222 provided that:

o The system is located above the seasonal high water
table;

o The system has a double liner meeting certain design
and construction requirements; and

o The system is equipped with a leak detection system
between liners.

Although installation of a double lined system meeting

RCRA regulations would exempt the impoundments from groundwater

monitoring, we understand that TDWR may take a more stringent

position and require monitoring in accordance with final stan-

dards for a double-lined system.

The double-lined impoundment appears to be a very attrac-

tive alternative when considering the volume of waste generated

in Area F; however, the costs of groundwater monitoring make

the system less attactive. It is also very possible that down-

gradient wells may show a statistically significant increase in

contamination indicators over upgradient wells because of prior

contamination by past activities. The test results may have

nothing to do with present practices, but nonetheless, compli-

ance monitoring and perhaps corrective action would be required.

6.4 New Waste Water Process System

Closure of the surface impoundments will require that a

new waste water process system be developed to treat the waste

from Area F. The system will be required to at least meet the

standards of the present NPDES permit and have an effluent free
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of hazardous waste or hazardous waste constituents. Surface

impoundments are not recommended because of the effort and cost

associated with groundwater monitoring.

The waste water system can best be designed by the ope-

rator of the facility (Hercules, Inc.) since they have experi-

ence in working with the waste and are best able to establish

operational limits including normal operations and maximum

surge loads. We understand that the activity is contemplating

resource recovery systems which should decrease the present

maximum volume of 20,000 gallons per day.

As noted previously, the waste stream from Area F is

treated as a hazardous waste because of its KO44 classifica-

tion. Efforts might be expended to determine if the waste

stream can be delisted, especially if resource recovery and

treatment systems are installed. The systems may remove any

hazardous waste constituents and/or reactive materials.

The new treatment process will most likely be subject to

interim standards for tanks given in TDWR Subchapter M-Tanks

and Subchapter T-Chemical, Physical, and Biological Treatment

(RCRA 40CFR, Subpart J-Tanks and Subpart Q-Chemical, Physical

and Biological Treatment). However, the requirements of Sub-

chapter T are essentially identical to the regulations for

tanks. The following discussion therefore gives most of the

requirements of both tanks and treatment methods of Subchapter

T.

Regulations require that the tank be constructed of

"primarily non-earthen material which will provide structural

support." The tanks may be either open or closed.

6.4.1 Tank Requirements

6.4.1.1 Operating Standards. As required by TDWR

335.118 (RCRA 265.17), the waste treatment and storage

must be accomplished so that it does not:

o Generate extreme heat or pressure, fire or explo-
sion, or violent reaction;
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o Produce uncontrolled toxic mists, fumes, dusts,
or gases in sufficient quantity to threaten human
health;

o Damage the structural integrity of the containing
device; or

o Through other like means threaten human health or
the environment.

The tanks are to be designed and constructed so that they

are compatible with their waste. It is inevitable that the

tanks will be impaired by the waste, but the tanks should

be designed so that the inner liner does not fail during

the intended life of the tank. In addition, uncovered

tanks are to have two feet of freeboard unless the tank is

equipped with a containment structure, drainage control

system, or diversion structure. The tank must also be

equipped with an inflow cutoff control.

6.4.1.2 Waste Analysis and Trial Tests. Testing

other than that required to determine the effects of the

waste on the tank material will probably not be required if

treatment methods presently used in the surface impound-

ments are used in the tanks. If treatment methods are

changed, however, some testing will be required to demon-

strate the process does not cause problems as given above.

6.4.1.3 Inspections. Inspections of the various

components are required at intervals as given below:

o Drainage control device - at least once daily;

o Operation gauges - at least once daily;

o The level of the waste in the tank - at least once
daily;

o Integrity of tank and materials for corrosion and
leaks - weekly; and,

o Immediate tank area for leakage - weekly.
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6.4.1.4 Closure. The residue from the treatment may

be a hazardous waste and may require disposal as a hazard-

ous waste. Also, during the design life of the tank,

cleanout of the residue and disposal may be periodically

required. A closure plan will be necessary. Delisting

efforts in conjunction with the pond may give insight as to

whether the material is a hazardous waste.

6.4.1.5 Special Requirement. The waste at the

facility may be reactive in a dry state and possibly ignit-

able; however, when saturated with water it is protected

from conditions which may cause it to ignite or react.

Precautions must be taken to maintain the residue in a sat-

urated state until disposed of properly unless it is demon-

strated that it is nonreactive and unignitable.

6.4.2 Treatment of Waste. Presently, the waste in the

surface ponds is treated with a caustic agent (for control of

pH) and oxygen which is bubbled through the impoundment water

(to meet Chemical Oxygen Demand requirements of NPDES). This

process may be continued in the tanks or may be altered. As a

minimum, pH and COD control will still be required, but addi-

tional treatment may be required to remove reactive material.

Apparently, the waste water contains significant suspended

solids which must be filtered prior to release of effluent. The

present surface impoundment system allows for at least a 25 day

detention time which is sufficient for the solids to settle.

The tanks can, as a practical maximum, be designed to provide

approximately two to four days of detention at the maximum

output of 20,000 gallons of waste water per day. Therefore, a

chemical or physical process may be necessary to precipitate

solids prior to discharge.

6.4.3 Effluent Discharge. The effluent from the surface

impoundments at the site is governed by the various require-

ments of a NPDES permit. The permit requires the facility to
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oxidate the waste, remove the suspended solids, and meet the

following criteria.

o Chemical Oxygen Demand - Maximum of 125

o pH - Range 6 to 9

o Ammonium Nitrogen - Reportable Quantity

o Oil and Grease . - Reportable Quantity

Presumably, the tank effluent will have the same requirements.

Further, as noted in Section 6.4.2, suspended solids and,

hence, reactive agents were removed from the pond water prior

to discharge. This must also be accomplished within the tanks

prior to discharge. The removal ot suspended solids through

detention time or chemical treatment within the tanks is of

paramount importance. Suspended solids within the effluent may

violate the NPDES permit and could also cause it to be classi-

fied a hazardous waste.

6.5 East Pond Permit Modification

A request will be sent to TDWR to delete the east ponds

from the Part A Facility permit. These ponds were noted on the

permit since there was some consideration given to using these

ponds in the future to treat or store hazardous wastes. New

groundwater monitoring requirements makes possible future use

of these ponds infeasible.
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7.0 RECOMMENDATIONS FOR FUTURE WORK

Data from investigations in Area F to date and the fact

that the decision has been made to affect closure of the west

ponds indicate that additional studies are required. These

efforts include coordination of efforts among consultants, the

Department of the Navy, Hercules Inc., and state and federal

agencies. The efforts will include but not necessarily be

limited to:

o Delisting of the west pond sludge as a hazardous waste;

o Closure of the west ponds and temporary disposal of the
west pond sludge as a hazardous waste;

o Development of a new waste water treatment system; and

o Treatment and disposal of the west pond sludge in the
event the west pond sludge cannot be delisted;

These are discussed in the following sections.

7.1 Delisting of Pond Sludge

Delisting efforts should be undertaken immediately since

there would be a significant cost savings if the pond sludge

did not require disposal as a hazardous waste. A majority of

the delisting effort will be expended in meetings with govern-

mental agencies and testing. Meetings with EPA at the regional

and national levels will be necessary to determine the

requirements of the delisting petition. Although TDWR is not

responsible for delisting. EPA will ask for their comments and

therefore their input will be sought. Characterization of the

waste will be of paramount importance on the petition.

Sampling and testing must be sufficiently detailed and com-

pleted so as to prove that the sludge is not reactive, that is,

it does not meet the classification of a K044.

7.2 Pond Closure and Sludge Disposal

Closure of the ponds will be affected in accordance with

the closure plan submitted by Hercules, reproduced herein as
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'Appendix D. However, prior to closure, additional details

regarding handling and temporary disposal of the sludge will

require development including characterization of the waste.

Also, alternative disposal methods should be developed at a

preliminary level in the event delisting is unsuccessful and

disposal of the sludge as a hazardous waste is necessary.

7.3 New Waste Water Treatment Process

Development of a new waste water treatment process should

be accomplished such that the effluent is not a hazardous waste

and meets requirements of the NPEDS permits. The amount of

waste and its characteristics including surge loads should be

determined and the system designed accordingly. The treatment

process vessel should meet the applicable federal and state

regulations regarding hazardous waste management. Efforts

toward delisting the influent may be appropriate.

7.4 Permanent Treatment and Disposal of the Pond Sludge as a

Hazardous Waste

Should delisting efforts discussed in Section 7.1 be un-

successful, the pond sludge will require disposal as a hazard-

ous waste, in which case a hazardous waste management plan will

be necessary. Possible methods of treatment by qualified

hazardous waste contractors will require examination and eval-

uation as to effectiveness and cost. A selection would then

have to be made concerning a disposal method and a contractor,

and the sludge disposal program would be implemented.
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1.0 EXECUTIVE SUMMARY

In accordance with RCRA regulations, a groundwater monitoring well system

has been installed in Area F of the Naval Weapons Industrial Reserve Plant

in McGregor, Texas,in order to investigate possible leachate migration

from wastewater surface impoundments. This report details both our in-

stallation procedures and our hydrogeologic study of this site.

Installation of a system of ten monitoring wells was completed in

November, 1981. These wells were screened to intercept groundwater in the

upper portion of the Main Steet Limestone, which is exposed at the surface

of the site. The water is perched above hard limestone layers within the

formation. In general, the direction of groundwater movement is toward

the north beneath the site. The groundwater discharges to the surface

drainages along the north, east, and west sides of the site.



T 8128
-2-

2.0 REGIONAL HYDROGEOLOGIC SETTING

The Naval Weapons Industrial Reserve Plant (NWIRP) at McGregor, Texas,

is located near the southwest boundary of McLennan County, approximately

22 miles southwest of the city of Waco. The plant site lies within the

Brazos River drainage basin and is drained by several tributaries to that

river, including Harris Creek, Station Creek, and the South Bosque River.

The site terrain is gently undulating with slopes of no more than five

percent grade.

This region is underlain by a thick sequence of sedimentary rock of Creta-

ceous age lying unconformably atop older sedimentary rock of Carboniferous

to Cambrian age (Stephenson, 1919). The Cretaceous sequence is subdivided

into three rock groups: the Washita, the Fredricksburg, and the Trinity,

in order of increasing depth. Rock formations within these groups are

composed primarily of limestone with layers of shale, clay, sand, and

chalk, sloping gently to the southeast. Three aquifers extend throughout

the region: the Edwards Aquifer within the Fredricksburg Group, and the

Hensel and Horten Aquifers within the Trinity Group.

The NWIRP site is underlain entirely by the Georgetown Formation of the

Washita Group, whose uppermost member, the Main Street Limestone, crops

out beneath most of the site. The Main Street has a thickness of about

35 feet and is composed of a medium-grained, hard, white limestone with

interbeds of calcareous shale and unconsolidated calcareous clay (Barnes,

1979). Underlying formation members - the Pawpaw Shale, Weno Limestone,

Denton Marl, and Fort Worth Limestone - crop out only in areas of surface

drainage. This formation extends to a depth of 130 feet beneath the

NWIRP site and is considered, for the most part, impermeable due to the

presence of the hard limestone and interbedded clay (Bishop, 1977).
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The Georgetown Formation is immediately underlain by the Fredricksburg

Group, composed of limestone and shale with interbedded siltstones, clay,

and sand. The Edwards Limestone, the uppermost formation in this group,

is a regional aquifer that lies between 100 and 130 feet below the ground

surface. This aquifer is confined by the overlying hard limestone and

clay layers and, in 1956, had a potentiometric water surface 25 to 50

feet below ground surface in the plant area (Rayner, 1959). Groundwater

yields from this aquifer are typically small.

The lowest group in this sequence, the Trinity Group, is composed primarily

of limestone and shale interbedded with two regionally extensive sand

aquifers. The uppermost, the Hensel aquifer (also known as the Upper

Trinity Sand), occurs about 960 feet below ground surface at the plant

site and varies in thickness from 19 to 100 feet (Envirodyne Engineers,

Inc., 1981). The Hensel is the primary aquifer in this region. All

four of the industrial supply wells on the plant draw water from this

source. The direction of groundwater movement in the aquifer is toward

the southeast, or downslope, in the formation. Extensive pumping in the

region has lowered the potentiometric surface in the aquifer from 175 feet

below ground in 1942 to about 590 feet in 1979 (Thornbill, 1980). The

lower aquifer in the Trinity Group, the Hosston (or Lower Trinity Sand),

does not exist in the vicinity of the plant site.
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3.0 DRILLING AND SAMPLING PROGRAM

Area of Field Investigation

In order to investigate possible leachate migration from wastewater

treatment surface impoundments, ten groundwater monitoring wells were

installed at thi Engineering Laboratories and Pilot Production Facility

in Area F of the NWIRP property. These surface impoundments operate as

two independent treatment facilities: the West Settling Ponds, a three-

pond system located immediately west of the Area F, and the East Settling

Ponds, a two-pond system in the northeast corner of Area F. (See Figure 1.)

Outfalls from the two wastewater treatment facilities discharge into

adjacent ephemeral streams. These streams join north of Area F to form

a tributary to Harris Creek, which in turn enters the South Bosque River,

an eventual tributary to Lake Waco 14 miles downstream of the study site.

At the time of this investigation, the East Settling Ponds were not in

use; consequently, there was no active stream flow at this outfall.

Well Installation and Development

Well installation was performed under the direct supervision of the Project

Engineer/Geologist. The wells were drilled by a Failing 100 rotary drill

rig equipped with a 4.5-inch diameter flight auger and carbide rock bit.

In order to assure accurate identification of water-bearing strata and

minimize aquifer disturbance, no drilling fluids or lubricants were used.

Soil samples were obtained at 2.5 foot intervals using either a 2-inch OD

split-spoon sampler or the flight auger. All soil samples were retained ,

in sealed, water-tight jars for laboratory classification. In accordance

with RCRA guidelines, the boreholes were drilled to the depth of the

uppermost water-bearing strata at each well location.

Well casings were constructed of 2-inch ID, schedule 80, PVC pipe fitted

with #15 slot. PVC screen. To avoid possible well contamination, no PVC

glues, solvents, or cleaners were used in the well construction. Casing
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segments were connected by slip-on PVC couplings and stainless steel

screws. Slip-on PVC caps were attached to the base of each well casing.

The cising was centered in the borehole, and the annular space between

the casing and the borehole wall was backfilled with No. 2 traction sand.

The wells were sealed from the sandpack to the ground surface with a layer

of bentonite pellets overlain by cement/bentonite grout.

Special care was taken to avoid interconnection of independent water-

bearing zones. In those wells intersecting more than one water-bearing

zone, bentonite pellet seals were placed at the depth of impermeable

strata to prevent vertical migration within the sandpack.

To develop the wells, each was surged to free sediment trapped in the

well screen and then pumped with a 0.5 horsepower centrifugal pump.

Pumping was continued until discharge was sediment-free.

The locations of the ten monitoring wells are shown in Figure 1. Geologic

logs and as-built drawings of monitoring wells are presented in Figures

2 through 11.

Water Sample Collection

Water quality samples were obtained from the monitoring wells in accordance

with the procedures presented in the "Final Sampling and Analysis Plan,

NWIRP McGregor." Prior to sample collection, at least four volumes of the

saturated sandpack and casing were pumped to remove stagnant water. Water

samples were obtained with a stainless steel bailer, decanted into specially

prepared bottles, and stored in wet ice coolers for transport to the lab-

oratory. Within 24 hours of collection, all samples were delivered to the

NUS Laboratory in Houston, Texas and submitted to the analyses specified

in Section 265.92 of the RCRA regulations. At the time of sampling, field
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4.0 SITE HYDROGEOLOGY

Information on the site hydrogeology was obtained from the ten monitoring

wells in conjunction with logs of previous soil borings. This data con-

firms that Area F is underlain by the Main Street Limestone member of the

Georgetown Formation. ?.t this location, the limestone rock is covered by

a layer of surface clay ranging in thickness from two to five feet. These

clays are residual soils developed from limestone weathering.

Although the Main Street Limestone is considered impermeable to water, small

amounts of near-surface groundwater do occur. Numerous shallow", hand-dug

wells in the plant vicinity obtain water from this formation. The water is

perched atop hard limestone layers within the formation and is recharged

by rainfall infiltrating from the ground surface. This groundwater moves

either laterally along the top of the limestone to eventual discharge at

surface drainage or downward through fractures or gaps in the rock.

All monitoring wells were screened in the upper portion of the Main Street

Limestone to intercept this perched water. Figures 12 and 13 show hydro-

geologic cross-sections through the West and East Settling Ponds areas,

respectively. As indicated, the first hard limestone layer was generally

encountered beneath the surface clay at a depth of about five feet in both

areas. This layer is believed to be continuous at that depth beneath Area

F, based on information from the existing soil borings. The layer ranges

from one to five feet in thickness and is underlain by weathered limestone

and calcareous clay extending to a second hard limestone layer that exists

at a depth of about ten feet. Water was usually found within the weathered

material, perched immediately above both of these limestone layers. In

accordance with RCRA regulations, the monitoring wells were installed to

detect the possible presence of waste leachate within these uppermost water-

bearing zones.
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During the drilling of wells MW1 and MW2 upgradient of the pond areas

(See Figure 1.), no water was encountered above the upper limestone layer.

These wells were therefore screened immediately above the second limestone

layer. Downgradient of the ponds, water was encountered above the upper

layer. Wells MW3,5,6,7B, 8, and 9, which were drilled immediately down

gradient of the ponds, were therefore screened at the depth of the upper

limestone layer. Wells MW4 and MW7A were extended to the depth of the lower

limestone layer in order to investigate possible waste migration to this level.

Groundwater above the upper limestone layer may be strongly influenced by

seasonal and local variations in recharge. Water levels in this zone can

be expected to respond quickly to precipitation trends. Extended periods

of low recharge may therefore result in the temporary absence of water in this

aquifer zone. However, because pond leachate would migrate along this zone,

wells must be installed at this depth in order to properly monitor potential

waste migration. These wells will, however, be susceptible to dry aquifer

conditions. Monitoring wells MW3, MW5 and MW9 yielded very low amounts of

water due to such conditions. Water levels in these wells should be expected

to rise as precipitation recharges this zone.

Current water-level elevations from all the monitoring wells are listed in

Table 2. It is possible to determine the direction of groundwater movement

from the slope of the hydraulic potential. This is revealed by the static-

water levels in the wells. Figure 14 shows the potentiometric surface con-

tours based on measurements made on 9 December 1981. Groundwater moves per-

pendicular to these contours in the downslope direction. The map indicates j
!

that the groundwater in the upper Main Street Limestone is moving primarily i

to the north beneath Area F. As it moves north, the groundwater is moving

toward, and discharging into, the surface drainages that exist along the north,

east, and west sides of the area.



T 8127
-9-

The settling ponds in Area F are reported to have been excavated several feet

into the limestone rock (Envirodyne Engineers, Inc., 1981). If this oc-

curred and the first limestone layer was removed from beneath the ponds,

leakage will occur directly into both the upper and lower zones. Leachate

that enters the upper layer will most likely move directly toward the sur-

face drainage and discharge there. Leachate that enters the lower layer

may move laterally a greater distance before discharging further downstream.

If fractures or gaps exist in the limestone layers, leachate may possibly

migrate downward to lower permeable zones. However, it is unlikely that

any leachate could reach the Edwards limestone aquifer before moving lat-

erally and discharging into a surface drainage. The tributary to Harris

Creek formed by the ephemeral streams draining Area F will most likely

receive any possible leakage that originates from the Settling Ponds.
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Table 1 Results of On-Site Water-Quality Tests
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Well Number

MW-1

MW-2

• MW-4

MW-6

MW-7A

MW-7B

MW-8

MW-9

Date

12/4/81

12/4/81

12/11/81

12/4/81

12/4/81

12/4/81

12/4/81

11/14/81

Specific Conductance
Time Umhos/cm pH

0800

0845

0900

1130

1145

1200

9040

1100

550

940

1900

3800

4900

4200

6400

720

6.85

7.10

7.30

6.85

6.85

7.00

7.15

7.55

Temperature
F.

67

68

66

62

62

64

68

70
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Table 2 Monitoring Well and Water Level'Elevations

Static Water Level
Elevation of Top Elevation of Elevation

Well Number of Well Casing Ground Surface Dec. 9, 1981

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7A

MW-7B

MW-8

MW-9

780. 07

774.06

771.78

769.43

770.46

767.77

768.67

768.69

767.82

770.08

778.07

772.16

770.12

768.68

768.71

766.67

766.42

766.44

766.02

767.78

770.17

766.06

*

763.10

*

764.97

765.42

765.34

764.32

*

* Due to the very slow rate of groundwater seepage into these wells,

no static water level had developed at the time of these measurements.
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MW-1 ® MONITORING WELL LOCATION
AND DESIGNATION

APPROXIMATE SECTION LOCATION
AND DESIGNATION \

EPHEMERAL STREAM CHANNEL

NOTE

H VDROGEOLOGIC PROFILES A-A' AND B-B' ARE
LOCATED IN FIGURES 12 AND 13, RESPECTIVELY.

450

MW-7A

AREA F
LOCATION MAP

SHANNON ft WISON. WC.
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LOG & AS-BUILT DIAGRAM FIGURE 2
( G E O L O G I C L O G *

DRILLER: Versteeg Drilling

COMPLETION DATE: 11/12/81

ALTITUDE: 780.07 ft. MSL

Dark brown CLAY with calcareous sand
(CH)

Brown CLAY with calcareous sand (CH)
-(Sample *1, Blow Count : 50/4. 5 "in. )

Reddish brown, calcareous, stiff
CLAY (CL)

Light tan LIMESTONE slab, hard

Light gray/tan calcareous stiff CLAY
interbedded with thin cemented patches
and some fine gravel (CL)

-(Sample #2, Blow count: 55/9in.)

-Moisture detected at 11.0'

-(Sample # 3, Blow count: 50/3. Sin)

Light tan LIMESTONE slab, hard

Light gray/tan stiff CLAY with calc-
careous gravel (CL)
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LOG & AS-BUILT DIAGRAM FIGURE 2
/" G E O L O G I C LOG*

DRILLER: Versteeg Drilling
COMPLETION DATE: U/12/81
ALTITUDE: 780.07 ft. MSL

CLAY with gravel, as above

Light tan limestone, hard, inter-
bedded with stiff CLAY layers (CL)

Light tan LIMESTONE slab, hard

TOTAL DEPTH 25.0 FEET

*Unified Soil Classification
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LOG & AS-BUILT DIAGRAM FIGURE 3
/" G E O L O G I C LOG*

DRILLER: Versteeg Drilling
COMPLETION DATE : 11/12/81

ALTITUDE: 774.06 ft. MSL
,*Bmiftm f*imcA,*c .H^^^^M

Dark brown CLAY with fine calcareous
gravel (CH)

-(Sample #1, Blow count: 21/ft. )

Brown CLAY with calcareous gravel (CL

Reddish brown, stiff CLAY with calc-
areous gravel (CL)

-Grading to clayey GRAVEL at 5'

Light tan LIMESTONE slab, hard

Light gray/tan CLAY with calcareous
gravel and- some thin cemented
patches (CL)

Light tan LIMESTONE layer, hard

Light gray/tan stiff CLAY with calc-
areous gravel (CL)

-Moisture detected at 10. 01

Light tan LIMESTONE slab, hard

Light gray/tan stiff CLAY with calc-
areous gravel (CL)

-Gradina to clayey GRAVEL at 15'
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LOG & AS-BUILT DIAGRAM FIGURE 3
f G E O L O G I C LOG*

DRILLER: Versteeg Drilling

COMPLETION DATE: u/12/81

ALTITUDE: 774.06 ft. MSL

Light gray/tan clayey GRAVEL (GC)

Light tan LIMESTONE slab, hard

Light gray/tan, stiff CLAY with
calcareous gravel (CL)

Light tan LIMESTONE slab, hard, with
some thin clay seams

TOTAL DEPTH 21.5 FEET

*Unified Soil Classification

^
SHANNON & WILSON, INC.

m GROUNDWATER SECTION
HOUSTON. TEXAS

(713) 883-2403
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LOG & AS-BUILT DIAGRAM FIGURE 4

<ii

( G E O L O G I C LOG*

DRILLER: Versteeg Drilling

COMPLETION DATE: 11/14/81
ALTITUDE: 771.87 ft. MSL

Dark brown CLAY with sand (CH)

Brown CLAY with some calcareous grave!
\ . (CL) A

Light tan LIMESTONE slab, hard

Light tan stiff CLAY with some
areous gravel (CL)

TOTAL DEPTH 5.0 FEET

*Unified Soil Classification
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HOUSTON, TEXAS
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LOG & AS-BUILT DIAGRAM FIGURE 5
G E O L O G I C LOG*

DRILLER: Versteeg Drilling

COMPLETION DATE: 11/14/81

ALTITUDE: 769.43 ft. MSL

GROUND SURFACE —

Dark brown CLAY, soft, moist (CH)

Light brown CLAY with calcareous sand
and gravel (CL)

-(Sample #1, Blow Count: 14/ft.)

Mottled red/brown and white CLAY, witl
much calcareous gravel (CL)

\ ,
yLight tan LIMESTONE slab, hard
Light yellow/orange CLAY grading to
clayey calcareous GRAVEL

Light tan LIMESTONE, hard, dry, with
thin clay seams

-Trace moisture at 7.5'

Dark brown CLAY, soft moist (CL)

Light tan LIMESTONE slab, hard
Dark brown CLAY, some calcareous sand

White LIMESTONE slab, hard

TOTAL DEPTH 10.5 FEET

*Unified Soil Classification

H
Y

D
R

O
L

O
G

I
U

N
IT

i ~ r
I7T

1 1

. 15 .

W
A

T
E

R
 L

E
V

E
L

'-inch I.D.'
3VC casing >
jith slip-on/

CM

Jentonite/
:ement
»rout

Jentonite
jelletseaj

'VC screen
to. 15 slot

AS BUILT

4. Sin

r

5and back-
ill No. 2

traction
sand

'VC slip-on
La,
Jentonite
jellet seal

+0.66

:iay backfill,
latural

SHANNON & WILSON, INC.
GROUNDWATER SECTION

HOUSTON. TEXAS
(713) 893-2403

NWIRP McGregor, Texas

GrOundwater Monitoring Well
T 8127

November, 198!



1

LOG & AS-BUILT DIAGRAM FIGURE 6
( G E O L O G I C L O G *

DRILLER: Versteeg Drilling
COMPLETION DATE:11/13/81

ALTITUDE: 770.46 ft. MSL

Dark brown CLAY with trace of fine
calcareous gravel (CH)

Brown CLAY with calcareous gravel (CL"

Light gray/tan clayey GRAVEL (GC)

Light tan LIMESTONE slab, hard, dry
TOTAL DEPTH 5.5 FEET

*Unified Soil Classification
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LOG & AS-BUILT DIAGRAM FIGURE 7
( G E O L O G I C L O G *

DRILLER: Versteeg Drilling

COMPLETION DATE: 11/13/81

ALTITUDE: 767.77 ft. MSL

Dark brown CLAY with trace fin
(CH)

s gravel

Brown CLAY with some fine gravel (CL)

-(Sample #1, Blow Count: 50/6in.)

Brown CLAY with gray /green organic
content (OH) .

Light tan LIMESTONE slab, hard, wit)
interbedded clay seam

Light gray/tan stiff CLAY with some
calcareous sand and gravel (CL)

-Grading to clayey GRAVEL at 10'

Light tan LIMESTONE slab, hard

TOTAL DEPTH 11.0 FEET

*Unified Soil Classification
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LOG & AS-BUILT DIAGRAM FIGURE 8

i
ii

' G E O L O G I C L O G *

DRILLER: Versteeg Drilling
COMPLETION DATE: 11/14/81

ALTITUDE: 768.67 ft. MSL

Dark brown CLAY with trace calcareous
sand and gravel, moist (CH)

-(Sample #1. Blow count: 72/9")
Gray CLAY with sand, very wet

Light tan LIMESTONE slab, hard
interbedded clay seams

(CL)

, with

Light gray/tan stiff sandy CLAY with
trace of calcareous gravel (CL)

Light tan LIMESTONE slab, hard

TOTAL DEPTH 11.5 FEET

*Unified Soil Classification
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LOG & AS-BUILT DIAGRAM FIGURE 9
f G E O L O G I C L O G *

DRILLER: Versteeg Drilling
COMPLETION DATE: 11/13/81

ALTITUDE: 768.69 ft. MSL

Dark brown CLAY with trace calcareous
sand (CH)

Light gray/tan, stiff CLAY with calc-
areous sand and gravel

-Grading to clayey calcareous .
\ GRAVEL at 2 . 5 ' /

L.ight tan LIMESTONE slab, hard /

TOTAL DEPTH 3.5 FEET

*Unified Soil Classification
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ô
C9

***
^»
^

AS BUILT >

4. Sin .
2-inch I.D. * ^0 ocPVC casing F=| +2.25
with slip-on
:ao
.ement oroi £ *
3entonite [Tv 7\
sellet sefl^V V

¥^ r^ -1.0
Sand back- • — .'•:.:: -1.5
fill No. 2 : •! = •;:/.'•

sand — :':•'•
>VC screen '• iz '•'/.'.
Jo. J.5 Slot •'_>'~~:::; -r n

'VC slio-on- .••'.'•
:ap : — *-±* -3.S

V. J

SHANNON & WILSON, INC. NWIRP McGregor, Texas T Q121
^mmmm GROUNDWATER SECTION Groundwater Monitoring Well
••§111 HOUSTON, TEXAS November, 19!
•^HP (713)893-2403 MW?B



1

LOG & AS-BUILT DIAGRAM FIGURE 1 0
( G E O L O G I C L O G *

DRILLER: Versteeg Drilling
COMPLETION DATE: 11/13/81

ALTITUDE: 767.82 ft. MSL

Dark brown CLAY with trace fine
calcareous gravel (CH)

Light brown LIMESTONE slab, hard,
interbedded with some thin clay
layers

TOTAL DEPTH 7.25 FEET

*Unified Soil Classification
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LOG & AS-BUILT DIAGRAM FIGURE 1 1

iii

( G E O L O G I C LOG*

DRILLER: Versteeg Drilling
COMPLETION DATE: 11/13/81
ALTITUDE: 770.08 ft. MSL

Dark brown CLAY with trace fine calc-
areous gravel (CH)

Light tan LIMESTONE slab, hard

Brown CLAY with calcareous gravel (CL
-(Sample #1, Blow count: 34/ft.)

Light tan LIMESTONE slab, hard
Brown clayey, calcareous GRAVEL (GC)

T i rrVit- -(-an T TMFQTnWP o l a X Kav/3

TOTAL DEPTH 6.25 FEET

*Unified Soil Classification

V J

SHANNON & WILSON, INC.

m GROUNDWATER SECTION
HOUSTON, TEXAS

1713) 893-2403

O
rn

H
Y

D
R

O
LO

C
U

N
IT

LOG

DEPTH

IN

FEET

jj

1 , 1 ,

%
\ \

%%ffi&
wffifa

-10-

W
A

T
E

R
 L

E
V

E
L

-.
tt
••»

AS BUILT ^
i . * in

2-inch I .D.
PVC casing
with slip-on
cap

qrout ^ ** ,
' '\

Bentonite >C
pellet sea^X

'£

•Sand back- .v/;
fill No. 2 '::•':
traction £:•
sand •:•:

PVC screen'/.'';
No. 15 slot".-'

V •*•
"•*•*.'

Bentonite O1

"pellet sea^<!
PVC slip-on ,
cap /

^^^

^^M

^^H

^^H

•̂̂

ZZ

O
S / >

+ 2 . 4 5

/

-.- --25

X
XW -1.5

C* -5.25

\\ -6.0 -
L > ^ > C. *» C

J.
NWIRP McGregor, Texas T 8127

Groundwater Monitoring Well November, 1981
MW9 f



o
775r-

MW-2

Z
3
H

O

770

ui

786
M

Z

ui

Z
O
i-
< 7B6

760

MW-6 MW-7A MW-8 MW-9

EXPLANATION

776

770 <
O_l

w
>
Ul
-I

766 u

Ul
§
H

760 w

766 >
ui

-"760

MW-2

100 200 300 HARD LIMESTONE

M M M
HORIZONTAL SCALE IN FEET
VERTICAL EXAGGERATION 20

r^=] CLAY

D

• GROUNDWATER MONITORING
WELL NUMBER
TOP OF CASING

STATIC WATER LEVEL

SCREENED INTERVAL

TOTAL DEPTH

SHANNON & WILSON. INC.
GROUNDWATER SECTION

HOUSTON,TEXAS

(713)893-2403

Prepared By

Drifted By _

Rtvitwtd By

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
MCGREGOR.TEXAS

HYDROGEOLOGIC PROFILE A-A'

T-8127

JANUARY

1982

FIG. 12



MW-3 MW-4 MW-5

770

si
ui <
u. O 766
Z -l
— |U

Z >

_
-l Z
ui <

Ul
Z

760

765

770

766

si

760 >co

765

60 100 160

HORIZONTAL SCALE IN FEET
VERTICAL EXAGGERATION • 10

EXPLANATION

MW-4

HARD LIMESTONE

CLAY

. GROUNDWATER MONITORING
WELL NUMBER

TOP OF CASING

t STATIC WATER LEVEL

SCREENED INTERVAL

TOTAL DEPTH

SHANNON & WILSON, INC.
GROUNDWATER SECTION

HOUSTON.TEXAS

1713) 893-2403

Prepared By

Drifted By

Reviewed By

Approved By

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
MCGREGOR. TEXAS

HYDROGEOLOGIC PROFILE B-B'

T-8127

JANUARY

1982

FIG.13



LEGEND

MW-1® MONITORING WELL LOCATION
AND DESIGNATION

EOUIPOTENTIAL LINE, DECEMBER
9, 1981, 1 FOOT CONTOUR INTERVAL
(MEAN SEA LEVEL DATUM)

EPHEMERAL STREAM CHANNEL

SCALE IN FEET

767

AREA P
MAIN STREET LIMESTONE

POTENTIOMETRIC MAP

SHANNON &WI.SON, INC • '



APPENDIX B

Final Groundwater Sampling and Analysis Plan

Naval Weapons Industrial Reserve Plant

McGregor, Texas
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1.0 INTRODUCTION

During the month of November, 1981, a groundwater monitoring well system

was installed in the vicinity-of waste treatment surface impoundments

at the NWIRP in McGregor, Texas. This document presents procedures and

techniques of groundwater sampling and analysis appropriate for this

monitoring well system. The locations and relevant features of these

wells are presented in Figures 1 and 2.

The procedures outlined in this sampling and analysis plan are designed
*

to minimize chemical disturbance of groundwater samples and thereby provide

accurate information on aquifer conditions. Steps 1-8 of this plan present

an operational scenario to be repeated each time the monitoring well system

is sampled. A catalogue of necessary sampling equipment is presented in

Figure 3.

2.0 SAMPLING AND ANALYSIS PROCEDURES

Step 1 - Water Level Measurement

Prior to flushing or sampling the groundwater monitoring well, the

static water level should be measured and recorded using an electric

water level indicator. The water level should be measured, as the

distance from the water surface to the Northern-most edge of the top

of the well casing. This water level may then be converted to an

elevation using the information on Figure 2. After each use, the

electric water level device should be carefully rinsed with distilled

water to prevent inter-well contamination.

Step 2 - Well Flushing

In order to obtain representative groundwater samples, the monitoring

wells should be pumped to remove stagnant water prior to sampling.

When practical, at least four volumes of the saturated sandpack and

casing should be removed using a centrifugal pump. The well should

be pumped dry, allowed to recharge for approximately one hour, and
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repumped until the necessary four volumes have been removed. After

each use, the pump suction line must be carefully rinsed and flushed

with distilled water to prevent inter-well contamination.

Due to very slow recharge, multiple flushing may prove impractical

for monitoring wells MW1-5 and MW9. Should the rate of groundwater

flow into the well require more than two hours for complete well

recharge, pumping of a single volume of the saturated sandpack and

casing will adequately remove all stagnant water.

Step 3 - Sample Collection

Water samples should be obtained no more than one day after well

flushing has been completed. A stainless steel or teflon bailer

should be used to collect all laboratory samples. Figure 4 illus-

trates the construction of a suitable bailer. Prior to insertion

in the well, the bailer should be rinsed with acetone, allowed to

air dry, and rerinsed with distilled water. The bailer may be low-

ered into the well with nylon cord. Use of a single length of cord

on more than one well should be avoided. For purposes of safety

and cleanliness, all sampling personnel should wear impermeable

gloves.

The first two bails drawn from each well should be discarded in order

to clear floating debris from the water surface within the well. A

clean teflon funnel may be used to facilitate filling of the sample

bottle. The number and type of the sample bottles to be filled are

addressed in Step 5.

The yield of monitoring wells MW3, MW5, and MW9 may prove insufficient

fpr efficient use of the sample bailer. . In such case, water samples

should be obtained with a peristaltic pump fitted with Tygon tubing.
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The intake tubing should be placed near the base of the well screen

to avoid intrusion of floating debris. No single length of tubing

should be used to obtain water samples from more than one well.

Step 4 - Field Testing

. At the time of sample collection, field tests should be conducted on

the following degradable parameters: Temperature, Specific Conductance,

and pH. The field test beaker should be flushed with both distilled

water and well water prior to procurement of the field sample. Sample

temperature should be measured immediately and used in calibration

of both the conductivity meter and pH meter. Prior to insertion in

the sample water, the conductivity probe should be rinsed by stirring

moderately in distilled water and shaken to remove excess drops.

The pH probe should be similarly rinsed, calibrated to a pH buffer

solution of 7.0, and rerinsed prior to sample testing. All results

should be recorded for comparison with laboratory analyses.

Step 5 - Sample Preparation, Preservation, and Shipment

The following sample bottles should be provided for each monitoring

well to be sampled:

Bottle Bottle
Test Type Size

Bacteria Plastic 8 02. '

Metals Plastic 1 qt.

Nitrogen , Plastic 1 pt.

Organics Glass 1 gal.

Phenol Glass 1 pt.

Radiochemistry Plastic 1 gal.

Water Chemistry Plastic 1 pt.

Total Organic Halogen Glass 8 oz.

All bottles must be properly cleaned and sterilized prior to delivery to
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the well site. In addition, the following sample bottles must contain

the specified chemical preservatives:

Test Preservative Quantity

Bacteria 5% Sodium Thiosulfate 1 ml

Metals 1-1 Nitric Acid 5 ml

Nitrogen 1-1 Sulfuric Acid 5 ml

Phenol Copper Sulfate Phosphoric Acid 2.5 ml

Radiochemistry 1-1 Nitric Acid 25 ml

At upstream wells (MW1, MW2), four replicate samples of both Water Chemistry

and Total Organic Halogens must be obtained. Special care should be taken

to fill halogen bottles completely to avoid chemical influence of entrapped

air. All water samples must be preserved in ice for shipment to the lab-

oratory. Samples must be delivered to the laboratory within 24 hours of

sampling.

Step 6 - Chain of Custody Control

At all times, water samples must be handled in a manner minimizing

potential for accidental sample contamination. To assure proper

handling, a minimum number of personnel should be responsible for

sample procurement, storage, and transport. Chain of custody forms

must accompany the samples to the laboratory facility. Figures 5

and 6 present examples of a typical chain of custody form and the

appropiate information to record.

Step 7 - Analytical Procedures

The following parameters must be tested for each well, in accordance

with Part 265.92 of the RCRA regulations:
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1) Parameters characterizing the suitability of the groundwater as

a drinking water supply:

Arsenic Mercury Methoxychlor

Barium Nitrate Toxaphene

Cadmium Selenium 2, 4-D

Chromium Silver 2,4,5-TP Silver

Flouride Endrin Radium

Lead Lindane Gross Alpha

Gross Beta

* Coliform Bacteric

2) Parameters establishing groundwater quality:

Chloride Phenols

Iron Sodium

Manganese Sulfate

3) Parameters used as indicators of groundwater contamination:

PH

Specific Conductance

Total Organic Carbon

Total Organic Halogen

As another indicator of possible leachate migration, the parameter

Ammonia should be tested in water chemistry samples from monitoring

wells MW1, MW2, MW4, MW7A, and MW7B. As necessary, additional param-

eters may be included in the laboratory program to aid in interpretation

of test results.

Analytical procedures used must conform to methods established by

the EPA (Methods for Chemical Analyses of Water and Waste, 1979,)

the ASTM (Annual Book of Standards, Part 31, Water, 1975), and the

APHA (Standard Methods for the Examination of Water and Wastewater,
.

15th ed., 1981).
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Step 8 - Recordkeeping and Reporting

During the first year of the monitoring system's operation, sampling

procedures must be repeated on a quarterly basis. Records must be

kept of all chemical analyses, static groundwater levels, and significant

variations of indicator parameters. Upon completion of each quarterly

analysis, values of the parameters for drinking water suitability

must be reported to the TDWR and EPA. At the completion of four

quarterly analyses, an annual report comparing the indicator parameters

of upstream and downstream wells and evaluating groundwater surface

elevations must be submitted.

3.0 LONG-TERM MONITORING REQUIREMENTS

Should the analyses conducted during the first year of the monitoring

system's operation indicate no significant groundwater contamination,

the monitoring program may be reduced to the following:

1) Annual testing of groundwater quality parameters:

Chloride Phenols

Iron Sodium

Manganese Sulfate

2) Semi-annual testing of indicator parameters:

pH

Specific Conductance

Total Organic Carbon

Total Organic Halogens

Annual reports comparing the indicator parameters of upstream and downstream

wells and evaluating groundwater surface elevations, as specified in sections

265.92 and 265.93 of the RCRA regulations, must be submitted throughout the

operational life of the waste facility. In the case of a waste disposal

facility, such as a landfill, monitoring, recordkeeping, and reporting must

continue throughout the post^closure care period as well.
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However, should any year's analyses indicate significant groundwater

contamination has occured, a Groundwater Quality Assessment Program must

be implemented. The requirements of this program are presented in a

separate document.
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FIGURE 2 WELL SYSTEM FEATURES

Well*

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7A

MW-7B

MW-8

MW-9

Total
Depth

13.5'

13.5'

4.0'

9.5'

5.5'

5.0'

11.0'

3.5'

7. 25'

6.0'

Depth of
Screen

7.5-12.5'

7.0-12.0'

1.7-3.0'

5.5-9.0'

3.0-4.5'

2.0-4.0'

5.0-10.0'

1.5-2.8'

2. 25-7. 25'

1.5-5.25'

Top of Casing
Elev (north)

780.07'

774.06'

771.87'

769.43'

770.46'

767.77'

768.67

768.69'

767.82'

770.08'

Approx. Static
Elev (12/81)

770.17'

766.06'

**

763.10'

**

764.97'

765.42'

765.34'

764.32'

* Note - All wells are constructed of 2.0 inch I.D., schedule 80, PVC casing

with a 1-5 ft. section of #15 slotted screen.

** Note - Due to the very slow rate of groundwater seepage into these wells,

no static water level had developed at the time of these measurements.



FIGURE 3 GROUNDWATER SAMPLING EQUIPMENT

Equipment

- Electric Water Level Indicator

- Centrifugal Pump (0.5 - 1.5 HP) fitted with 40' suction line and foot valve

- Stainless Steel or Teflon Bailer

- Peristaltic Pump

- Teflon Funnel

- Portable pH Meter

- Portable Conductivity Meter

- Thermometer (°C)

- Field Test Beaker

Supplies

- Distilled Water

- Acetone

- Impermeable Gloves

- Nylon Cord

- Tygon Tubing

- Ice and Ice Chest



FIGURE 4 TYPICAL SAMPLING BAILER

• C o r d a t t a c h m e n t (non-glued)

Te f lon or etelnlet- s t e e l pipe

Float ball

Removab le plug



Collector's Sample No.

FIGURE 5

CHAIN OF CUSTODY RECORD

Location of Sampling: Producer Hauler Disposal Site

Other:

Shipper Name:

Address:
number street city state zip

Collector's Name Teleohone: ( )
signature

Date Sampled ; Time Sampled hours

Type of Process Producing Waste •

Field Information

Sample Receiver:

1.
name and address of organization receiving sample

2.

3.

Chain of Possession:

1. ; __
signature title inclusive dates

2.
signature title inclusive dates

3. •

signature title inclusive dates



Collector's hampxe :-«

FIGURE 6

CHAIN OF CUSTODY RECORD

Location of Sampling: _ Producer _ Hauler _ Disposal Site

X Oth.er : Groundwater Monitoring Well

Shipper Name: NWIRP _ ____

Address: 1101 Johnnon Drive , _ McGregor, _ Texas __ 76657
number street city state zip

•Collector's Name ,/~~ _ Telephone: ( 817) 840-2811
77 signature

Date Sampled 2/15/82 _ Time sampled 12:00 hours P.m.

Type Of Process Producing Waste Wastewater treatment facility

Field Information Samples obtained with stainless steel bailer. Sample

Temperature = 23°C, pH = 7.05, Conductivity = 500 uS, Water Level

Elevation = 775.00 ft. (MSL) .

Sample Receiver:

_ ^ Local Water Lab, Inc. 1000 Main St., Houston, Texas
name and address of organization receiving sample

2.

3.

Chain of Possession:

„ TJ . • Technician
1. xT"*̂ """ "l/^-^ NWIRP McGregor 2/15/82 - 2/15/62

(/signature title inclusive dates
•~̂ \ *xl « Laboratory Superintendent

2. \\\KV̂ v v̂ Ŝ ŵ v, *„ Local Water Lab. Inc. 2/15/82 - 3/30/82

sigh^ure title inclusive dates

3 •

signature title inclusive dates

* Note: This sample number represents the 2nd Quarterly Sample from

Monitoring Well #1 (MW1)



APPENDIX C

Texas Department of Water Resources

Form 0910

Groundwater Monitoring Report

For Hazardous Waste Facilities

Monitoring Wells MW-1 through MW-9



MONITORING REPOR1

This report if to be completed by the owner/operator of B (urface impoundment, landfill, or land treatment facility which is used to
manage hazardous waste. This report form may be used for the quarterly reporting required during the first year of operation and.
thereafter, as the annual report to be submitted as an addendum to the Annual Waste Summary (TDWR-0436A).

USE ONE REPORT FOR EACH GROUNDWATER MONITORING WELL.

REPLICATE MEASUREMENTS of a parameter are to be reported as one value equaling the calculated arithmetic mean and plus
or minus the variance based on at least four replicate measurements.

EXAMPLE: TOTAL ORGANIC CARBON

Measurement 1 = 1.0 mg/l
Measurement 2 - 4.0 mg/l
Measurement 3 = 3.0 mg/l
Measurement 4 = 2.0 mg/l

Legend: n = number or samples
X * arithmetic mean
X = individual analysis result

N
•2

ARITHMETIC MEAN = 2.5

Variance = ii = 1 Qfc • J(f =
n - 1

(1 • 2.5r* * (4 - 2.5)' * (3 • 2.5)» + (2 • 2.5)»
4 - 1

= 2.25 + 2.25 * 0.25* 0.25 =J>.* 1.67
3 3

The reported value on the form should be shown as 2.S * 1.67 for this replicate measurement.

FIRST YEAR OF OPERATION:

One grab sample is to be collect edquarterly from each well during that well's first year of operation. This sample should be analyzed for
•II the parameters listed in Tables 1 and 2, in the measurement units given for each. Four (4) replicate measurements for each
parameter should be done on the quarterly camples of each upgradient monitoring well to obtain an initial background concentra-
tion. These measurements should be reported according to the cample shown under REPLICATE MEASUREMENTS.

An initial background arithmetic mean should be determined for the first year by pooling all of the quarterly measurements obtained
during quarterly sample events and place the calculated arithmetic mean and variance in the spaces provided on the form for baseline
values. This information should be compiled for the upgradient well(s) only and included in the final quarterly report submission to
TDWR described below.

All the quarterly analyses for each well should be recorded on one original report form during the first year and retained at your
establishment. A copy of the original report form must be submitted to the TDWR within fifteen (1 S) days following the completion of
the analyses made for each quarter.

ANNUAL REPORTING

Following the first year of operation, samples are to be collected and analyzed for those parameters shown in Table 1 at the units and
cample types indicated for each. Four replicate measurements must be collected semiannually for each parameter shown with an
asterick and reported according to the example shown above under REPLICATE MEASUREMENTS. The remaining parameters
in Table 1. excluding groundwater elevation which must be measured for each sampling period, are to be campled once annually.

The Annual Report should be attached to the Annual Waste Summary (TDWR-0436 A) and submitted to the TDWR by the 21 st of each
January throughout the active life of the monitoring well.

When completing this form, please type or print clearly.

1) In the upper right corner, enter your establishments TDWR TSD Facility Permit No. or Generators Registration Number and EPA
TSD Facility or Generators Number, using one box for each digit.

2) On the third line, in the upper right corner, enter the number assigned by your company to this well.

3) On the fourth line, in the upper right corner, indicate whether the well is upgradient or downgradient by checking one of the
appropriate boxes.

4) On the fifth line, in the upper right corner, enter the numbers in the boxes provided which corresponds to the year using one box
for each digit (Example 1978 * 78).

5) Enter your establishments name, business address, zip code and telephone number in the spaces provided at the top center of
the page.

6) TABLES 1 AND 2 - Sample Information

A) Date - The date for each sample period must be taken and recorded as month, day and year, (example January 12.1978 -
011278).

B) Groundwater Elevation • This measurement must be taken and recorded for each sample period.

C) Record the appropriate sample results for each parameter on the same line as the date the cample wac collected.

7) Be certain to sign and date this form in the spaces provided at the bottom of the page, or the document will not be considered
valid.

8) RETAIN A COPY OF THIS REPORT IN YOUR FILES FOR A PERIOD OF THREE (3) YEARS.

ALTERNATE GROUNDWATER MONITORING SYSTEMS

Facilities which are operating and reporting under an alternate Groundwater Monitoring System will be provided with • different
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P. O. Box 130875^^>ltol Station
Austin. Texas 78711
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EPA TSD Fac. No. I
I T»

or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

.T X D O 0 1 0 " 1•IF
Company Well Numbar

Gradient

Report lor:

Up

1

M

_£

2

3

W

D<

19

9

1

>wn

8

To be completed by the owner/operator of a lurface Impoundment, landfill, or lend treatment facility which it used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP Phone: ( 817 1 B4n-:>flll

Business Address: 1101 Johnson Drive. McGregor, Texas Zip:___2fififL2
TABLE 1

Parameter
Units

Sample Type

Date

OxmrfWM.
llw. ft.

„**""•OcrwrwiM

* •.*
"Firtt Year (initial) Background
arithmetic mean

120481

022582

051982

081282

770.99

770.47

775.27

768 .67

pH
Standard

Grab

• ' .' £"•.•. » ..' •;

^.28+. ft

1.3-0

6.8-.1

7.5±0

7.6 + 0

C«Mtu«Mt*

"3T-
fink

:'**•&• «
• * '•& -B

±541±505"

520-0

550-0

527±292

562+692

Ttttl O'fuik
C«V>«

£S
;. •£ 2$?* ••
-6.115.1

5±0

3.5i.3

6.5±.3

g. ? + _ q

T«UIO~Ml>

"S
v :n
* ••
~.035±0

.027±.(

0.038±0

0.03810

n n?q+r

Chloride
mg/l
Grab

-•••-:••-? -r.«*
•• '- , . f.V';*f

•' •.:*•. -, * ' '!£ ».f .-.« •, *• :vj*
•• •> ."•>•

12.0

15.0

12.0

i 14.0

Iron
mg/l
Grab

£4 ./'•; _'|?^>
0 v ' ;V:'.'..5; ,:• . - ; . ' . « .•' '

2.0

0.75

0.25

:<0.02

Manganese
mg/l
Grab

. . >

\ • •

0.16

O.05

0.05

< 0.02

Phenols
mg/l
Grab

< O.Ol

< o.ni
< d.Ol
<0.01

Sodium
mg/l
Grab

30

78

23

38

Sulfate
mg/l
Grab

17

46

19

22

TABLE 2

Parameter
Units

Sample Type

Date

120481

022582

051982

0812S2
Parameter

Units
Sample Type

Data

120481

0?95fl?

051982

081282

Arsenic
mg/l
Grab

'"• "T

< O.Ol

< O.Ol

< 0.01

< 0.01
Endrin
mg/l
Grab

^ • ' '. *
• --. .

< 0.2)002

< n.'WO02

< 0.0002

< 0.0002

Barium
mg/l
Grab

. ' " ?«

< 0.2
< 0.2

< 0.2

< 0.2
Llndane

mg/l
Grab

. . " :'~ •>

<0.004

<n-004

<0.004

< 0.004

Cadmium
mg/l
Grab

* '" i?
•* >•

< 0.005
< 0.005

< 0.005

< 0.005
Methoxychlor

mg/l
Grab

.? ':'!•-?• •*> ' :.-7~- • ••

<Q.\ '-'•

^0,1

<0.1

< 0.1

Chromium
mg/l
Grab

( " > £ ::":: ..

<50.03
<0.03

< 0.03

< 0.03
Toxaphene

mg/l
Grab

• -r.
1 ^ x. -.

< 0.005

< 0.005

<0.005

< 0.005

Fluoride
mg/l
Grab

r.

0.4

< 0.1

0.4

0.4
2.40
mg/l
Grab

J _ .? • :••'
' * - • • T ' , .'

< b.i
<• 0.1

< 0.1

< 0.1

Lead
mg/l
Grab

'..•,: .ts
«; 0.05
< 0.05

<0.05

< 0.05
l.«*W

_ar
Onk

.f ' *: V I ^
A- ^ .-, /. "fr?]

«;0.01

^0.01

<0.01

< 0.01

Mercury
mg/l
Grab

f • . - *'
-I ' -'

4 0.0002
< 0.0002

< 0.0002

< 0.0002
Radium

pCI/l
Grab

j. -••;»; ••••
£ ..4' -.

.26-. 17

1 nq-.en
-

0.4410.33

Nitrate
mg/l
Grab

2.4

3.0

2.4

4.5
Gross Alpha

pCi/l
Grab

S.2-3.S

*

0+4
115

Selenium
mg/l
Grab

w

< 0.01

< O.Ol

< 0.01

< 0.01
Gross Beta
millirem/yr.

Grab

• _.-;• .

4.9-n.fi
, i<
0+4

0 + 5

Silver
mg/l
Grab

< 0.02
< 0.02

< 0.02

< 0.02
COIN wo
axmb
l/IOOml

Or.»

>

n

17n

180

410

0) (A
•O

(0
4J til
0 -H
C -O

o o
C rHo g>
4J C

U f.

<D O

I certify under penalty of law that I have personally examined *nd am familiar with the information submitted in this and all attached documents and that based on my Inquiry of those individuals

immediately responsible for obtaining the information. I believe that the submitted information is true, accurate and complete.



""""AS DT"" "TMET"" ""- WAT1"" "ESOl1""1"''

• nipping O Et,lu.n« Report, wnlt A , v,x\ or TSD°.c..lty3p.'rm,t No.'''0" Jv,,
Enforcement • ^^fej Operations l^xfe-XtS ^^fc _B( —

P.O. Bon 13087^BPltol Stetlon TXi*S*£'ir*' ^^ EPA TSO Fac. No. |
Austin. Texas 78711 ^C^rr^K or Gen. No. IT X D O o 1

0 1 4 1 ^ 3

ols 'i

3 |9 |

GROUND WATER MONITORING REPORT Company Well Number 1 M

FOR HAZARDOUS WASTE FACILITIES
c

To be completed by the owner/operator of a surface Impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for Instructioi

Como.nvN.me: Department of the Navy, KWIRP phor

Business Address: 1101 Johnson Drive, McGreqor, Texas 7- .

iradlant Up X

Report for: 1 2

IS.)

<e: (

W 2

Down

19 8

817, 840-2811

76657

TABLE 1

Parameter
Units

Sample Type

Date

(l—. Pi
Small

$4£ '••;.'' ... •
••First Year (initial) Background
arithmetic mean

120481

022582

051982

081282

766.81

763.76

768.00

761.56

pH
Standard

Grab

•i-.'-'?;"̂

~7:?4+ 17

7.2*0

6.610

7.410

7.7+0

Onk

••'SU'dgr -'«j

* ••

845117

985+167

9081225

940+0

•v

?£:'•'.' '?.'"£ '<'.;"

4 . ••

"7 q + s.?
5.31.2
913

6.8+0.2

10.5 i;1

Otik

W-:^£
* ••
_nan+

.0181.001

.07510.

.03810

.02910

Chloride
mg/l
Grab

,-.': ir. £.'••••* v $£•'*.

•=.. •" .; "-ii.$

35
44

32

38

Iron
mg/l
Grab

|l^-V¥?:f

V"; •: ;;r:.̂ '-S

5.6
0.89

0.11

< 0.02

Manganese
mg/l
Grab

V ,.•

:»% ; . .
.27

.28

<0.02

<0.02

Phenols
mg/l
Grab

• •

< 0.01
< 0.01

<0.01

< 0.01

Sodium
mg/l
Grab

110

160

98

150

Sulfate
mg/l
Grab

••

56
96

76

110

TABLE 2

Parameter
Units

Sample Type

Date

120482

022582

051982

081282

Parameter
Units

Sample Type

Date

120481

022582

051982

081282

Arsenic
mg/l
Grab

ft • '• •'

<0.01

<0.01

<0.01

<50.01

Endrin
mg/l
Grab

";' '•' 'n'v-

< 0.0002

< 0.0002

< 0.0002

< 0.0002

Barium
mg/l
Grab

' ; ,•-»**'

<0.2

<0.2

<0.2

< 0.2
Llndane

mg/l
Grab

'/. •- .; "•.. '

<0.004

< 0.004

<0.004

< 0.004

Cadmium
mg/l
Grab

r?T i • j

< 0.005

< 0.005

<0.005

< 0.005

Methoxychlor
mg/l
Grab

±:::$ H
<0.1

<0.1

<0.1

<0 1

Chromium
mg/l
Grab

:-;.:'i; ?"••:•*• *

< 0.03

< 0.06

< 0.03

<0.03

Toxaphene
mg/l
Grab

:;.; ' ••'(•
<0.005

<0.005

<0.005

<0.005

Fluoride
mg/l
Grab

/: * ','

0.8

< 0.1

6.7

0.8
2.4-0
mg/l
Grab

<. ;"{ ' . .',

< 0.1

< 0.1

< 0.1

•< 0.1

Lead
mg/l
Grab

••;' i '._.:»' :|£-£

< 0.05

< 0.05

< 0.05

< 0.05

O»b

/ • • . . ; . .S'?*
<0.01 '

<o-.oi
<O.Q1

^0.01

Mercury
mg/l
Grab

V.;: ' ' - . - . • ' .

< 0.0002

* 0.0002

<0.030

< 0.0002

Radium
pCi/l
Grab

;- .:; "'3s" i- .
•'• '- .'.'i >.

.29*. 15

**

1.1211.13

0.241.30

Nitrate
mg/l
Grab

3.8

4.1

5.1

4.3
Gross Alpht

pCi/l
Grab

t

13*6

*

*
19110

Selenium
mg/l
Grab

< 0.01

< 0.01

<0.01

< 0.01
Gross Beta
millirem/yr.

Grab
"". .

7.1*0.8

13*7

2 + 5

1116

Silver
mg/l
Grab

, ':; ,

<0.02

<0.02

<0.02

<0.02

C»m*rill

1/100 ml
O»k

•'.

900

160

200

y

O
4->

§ .
•o w

•o
V "4

T3 -«
A O
E w

•a
2

*J rH
0 O
c in
c w
n "4 AJ
o -a 4,
C <w "̂
O O vi-rl o11 _j TJ
,3 *i B
C > in

•O
v
4J
4)
f-t

I
u

b
e

g
+» Cr. a

I certify under penalty of law that I have personally examined and am familiar with the Information submitted In this and all attached documents and that based on my inquiry of those individuals
immediately responsible for obtaining the information. I believe that the submitted information is true, accurate and complete.



TCV/\S DE = *' "ENT r>c WATCO DC.SOUor%cc

.nipping \ ^^ ,̂,u.,,t Repent _..lt
Enforcen . anĵ jrd Operations
P. O. Box 13087, Capitol Station
Austin. Texas 78711

'H tie
ui i5D Fa

T I M (ion i
Perm,. ,.u. . I s .

*"••_.!

EPA TSD Fac. No.
or Gen. No.

GROUNDWATER MONITORING REPORT

FOR HAZARDOUS WASTE FACILITIES

T X D | 0 0 0| 4|^T3

Company Well Number

Gradient Up

M

3

W

9

3

Down

Report for: | 1 | 2

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP ^^ ,817 , 840-2811

Business Address: 1101 Johnson Drive, McGregor. Texas Zip: 76657
TABLE 1

Parameter
Units

Sample Type

Date

QnMl-WMB
tl—. H.
t«~>l>

O«cwr.nc«

V*: 'j
••«.• !• i • .

"First Year (Initial) Background
arithmetic meen

120981

022482

051982

081282

drv
dry

766.77

dry

pH
Standard

Grab

.%' •
* ••
"7.8+0

7.8

-

CwtAKlMty
(MM

—jfl '
Onk

£.!• 3
* ••
"510+O

510

-

t«l«l O'f.nlc
C_V>«
•VI
Ortk

fit.- .?£ A.-.fi.lr - t.' - . -• -

+ ••
"54 + 0

54

-

ToulOttmk
H.>M"
mi
Or.k

+>. • ' ' ; • ' > ! • ' • ,3 $ •
i • • - :'vtt ?«••

1 > ." V '

+ ••
~ no+n

110

-

Chloride
mg/l
Grab

' • \% %M
..̂ P>*l

8

-

Iron
mg/l
Grab

•ivji- •••;; '••'•• K
t,» . • /.;•;*••.•

^-,-m

0.14

-

Manganese
mg/l
Grab

''.:•

.

<0.02

-

Phenols
mg/l
Grab

i' »

'

*

-

Sodium
mg/l
Grab

25

-

Sulfata
mg/l
Grab

40

-

TABLE 2

Parameter
Units

Sample Type

Data

120981

022482

0-1QR7

081282

Parameter
Units

Sample Type

Date

120981

022482

051982

081282

Arsenic
mg/l
Grab

;K T

-'i " «

dry

dry

<0.01
dry
Endrin
mg/l
Grab

': •"• ."

dry

dry

*

drv

Barium
mg/l
Grab

' _'
K

_

-

<0.2

Linden*
mg/l
Grab

. ' ' * . -

^

-

*
_

Cadmium
mg/l
Grab

^;.^,j
w
-

<0.005

Methoxychlor
mg/l
Grab

.*• •'
f. s = ;

-

*
_

Chromium
mg/l
Grab

-n V^
..

-

<0.03

Toxaphene
mg/l
Grab

_

-

*
_

Fluoride
mg/l
Grab

' •' '*'
•'• ' :J . .

_

-

0.3

2.4D
mg/l
Grab

.- -'i . •••' / ..'•.

^p

-

*
_

Lead
mg/l
Grab

•: .- -» -'J;-

• ••" . >. :- .'>;.?
_»

-

<0.05

1.4*Tf

_3f
Ofik

• » • ; / . ' _ . . •

_

-

*

_

Mercury
mg/l
Grab

• / ; •« . , • «
•";''• .'• ''*^
• • ' ' ~\' .

_

-

<0.0002

-
Radium

pCi/l
Grab

. ,J; V

— •

-

*
_

Nitrate
mg/l
Grab

.••

w

-

2.0

Gross Alpha
pCi/l
Grab

_

-

*
_

Selenium
mg/l
Grab

• .

—

-

<0.01
-

Gross Beta
millirem/yr.

Grab

^ %

-

*
_

Silver
mg/l
Grab

_»

-

<0.02

-
CfUtmt
axlKto
1/100 ml

C»k

^

-

*

_

V
•-t

f
n)

§
•H

•s
c
M
«

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my Inquiry ol those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.



SDF ^^ /VATI SOU
Shipping \ ^^Mluant Raporti Unit
Enforcem. ..< end nwd Operations
P. O. Box 13087. Capitol Station
Austin. Texas 78711

R Ge r'l R (ion f
or TSD Facility Permit No. 0 1 5 1 (

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

EPA TSO Fee. No.
or Gen. No. T X n 0 0 0 | 4 1 5|3

Compeny Well Number M

3 9 9

W 4

Gradient Up | | Down I ]

Report for;

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP phone. ( 817 i 840-2811

Business Address: 1101 Johnson Drive, McGregor, Texas

TABLE 1
Zip:.

76657

Parameter
Units

Sample Type

Date

"First Year (ini
arithmetic mean

121081

022582

051982

nfli7R?

Of**!* *>•<-
(In. r-l.
~-,b

Occur «nc«

" ". "

tial) Background

763.13

761.83

764.43

dry

pH
Standard

Grab

••' , "*"•
* ••
-7.510

7.4

7.5

7.5

_

CoMhrMMlf
fimKM
**n •
Or.k

'*'•••?.

*'• • «*j

« 12l»3+_..
:1 9 0 6 3 3

1700

1200

830
_

T.ul Orfik
OrkOfi

•«!«
Or,k

J

* ••
-12+52

6

10

20

w

Tout O>*»>k
Hilot**
«•/!
O'tk

V

±0.323±6'

0.340

0.310

0.320
_

Chloride
mg/l
Grab

: • ' • ' • "ft*.
.&#

•- '" 1* -•••(&&
. . '- •••Vs:'

60

49 -

25
_

Iron
mg/l
Grab

•»' , ' .

.;: ' f ••>'.•

.38

3.2

0.25
_

Manganese
mg/l

. Grab

0.03

0.17

<0.02

—

Phenols
mg/l
Grab

< 0.01

0,01

<0.01

—

Sodium
mg/l
Grab

220

210

14

-

Sulfate
mg/l
Grab

470

230

100

-

TABLE 2
Parameter

Units
Sample Type

Date

121081

022582

051982

081282
Parameter

Units
Sample Type

Date

121081

022582

051982

081282

Arsenic
mg/l
Grab

.- ('

< o.m
< 0.01

< 0.01

dry
Endrin
mg/l
Grab

"') •• *

< 0.0002

< O.0002

< 0.0002

dry

Barium
mg/l
Grab

1 -~ .

< O.7

< 0.2

< 0.2
_

Llndane
mg/l
Grab

• -: • ",'.'i ..A

•SO. 004

< 0.004

<0 . 004

- - • - -

Cadmium
mg/l
Grab

'*• '{

< n.nn^
< 0.005

< 0.005
.m

Methoxychlor
mg/l

- Grab
J ">•
•'••'' •:,: . • '

< .0.1

<: 0.1

< 0.1

. . ._.. _ _

Chromium
mg/l
Grab

j ' ' ' ;

< n m

< 0.03

< 0.03
_

Toxaphene
mg/l
Grab

- ...

<0.005

<0.005

<0.005

-

Fluoride
mg/l
Grab

t* '

n R

< 0.1

0.5
_

2,4-D
mg/l
Grab

' • "t . j

< 0.1

<; n i
< 0.1

-

Lead
mg/l
Grab

' y. .-. ' • ' ' • • " •

< 0 05

< 0.05

< 0.05
__

J.<*Tf

yf
Or.k

<o.di
<?n 01

<o.6i
-

Mercury
mg/l
Grab

•^

<0,Q002

<0.0002

<0.0002

*.

Radium
pCi/l
Grab

.''"' f

< 0.2

0.00-.40

11.1+1.8

-

Nitrate
mg/l
Grab

5 5

6.3

4.5

—
Gross Alpha

pCi/l
Grab

5.7^3.6

*

*
-

Selenium
mg/l
Grab

<Q QJ^

•cO.Ol

<0.01

-

Gross Beta
millirem/yr.

Grab

i .7-n.«i
dls

1±5

-

Silver
mg/l
Grab

< 0.02

< 0.02

< 0.02

—
C<HH»m
Bttt«t9
1/100 ml

0>.k

?nnn

ifin

20
-

0
4J

§ .•o tn•a
•0 rH
« o
E ui

0 Oc inc in
10 -r*
U •O

C IM
O O
•H
4J rH

S 2•H a)

<u
4J

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true, accurate and complete.



s DEI ^^ ;ATE >OUF
Shipping Coi . 4 t̂ ^pnt Reports Unit
Enforcement and Field Operations
f. O. Box 13087. Capitol Station
Austin, Texas 78711

* Gei *s Re Ion N
or TSD Facility Permit No.

EPA TSD Fee. No.
or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

Company Well Number

Gradient Up

Report lor

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP Phone: (817

Business Address: 1101 Johnson Drive, McGregor, Texas ZiP:__

TABLE 1

r

Up

1

M

2

W

D(

19

5

>wn

8

X

2

840-2811

76657

Parameter
Units

Sample Type

Date

Grkuntf Wit«
f I-. Fl.
t-T^W

O«ra*«n««

•t • . '-*

:-* .i •;•
"First Year (initial) Background
arithmetic mean

121081
022582

051982

081282

764.32
below
screen
below
screen

763.86*

pH
Standard

Grab

' ..,*: .-#•-'
» ••
"B. 0+^02

8.2

7.9

8.0

-

CtMtfutlMty
pmtaM
•tt/1 '
Onk

8*# r -a
+ ••

1 1 \ * + 7 t * } »

1100

1300

1000

—

Totil Off lit
Cotam
•~fl
Onk

i- .: .-; J. •'
f . . . : . '
•f ••
~ 16+2B

23

16

10

15

ToUIOrtuik
Hth>t«>i

mt/l
O»k

*

•» ••

0~ 1 3 5 + , 0 0 3

0:084

•**

0.200

0.120

Chloride
mg/l
Grab

• ' ' : " :i ':
; .'t

62

48

34

**

Iron
- mg/l

Grab

.' * T

:) • . :• j

0.1

1.4

2.0

**

Manganese
mg/l
Grab

<0.02

0.05

0.21

**

Phenols
mg/l
Grab

0.01

0.01

<0.01

**

Sodium
mg/(
Grab

200

250

16

**

Sulfale
mg/l
Grab

i_

^

230

390

220

* *
TABLE 2

Parameter
Units

Sample Type

Date

121081

022582

051982

081282
Parameter

Units
Sample Type

Date

121081

022582

DMQR?
081282

Arsenic
mg/l
Grab

:' .'.' ' -:'

< 0.01

< 0.01

< 0.01

0.01
Endrin
mg/l
Grab

i"» .

**

**

< n nnn?
«*

Barium
mg/l
Grab

< .2

< .2

<0.2

0.2
Llndane

mg/l
Grab

> '

**

**

<<in nn4

**

Cadmium
mg/l
Grab

< 0.005

< 0.005

<0.005

0.005
Methosychlor

mg/l
Grab
s

**

**

<n i
*«

Chromium
mg/l
Grab

<0.03

<0.03

<0.03

O.O3
Toxaphene

mg/l
Grab

**

**

<0 nn=;

**

Fluoride
mg/l
Grab

* '•'

0.7

< 0.1

0.3

**
2,4-0
mg/l
Grab
;

**

**

**
«*

Lead
mg/l
Grab

• -.

<0.05

<0.05

0.20

n ps
> 4,-s-rr
v»4f
i»«n
Q..k

!

**

**

**

**

Mercury
mg/l
Grab

«: 0.0002

< 0.0002

< 0.0002

**
Radium

pCi/l
Grab

•.

Oft

**

**

**

Nitrate
mg/l
Grab

2.7

4.0

2.0

**
Gross Alpha

pCi/l
Grab

**

**

**

**

Selenium
mg/l
Grab

< O.Q1

< 0.01

< 0.01

**
Gross Beta
millirem/yr.

Grab

**

**

**

**

Silver
mfj/1
Grab

< 0.02

< 0.02

< 0.02

**C<riM«ri«
«*»_!•
11100 ml

C«k

**

* *

**

**

_
JJ
(0
3
TJ

5
0

O1

4J
C
0)

u
.f-|

IM
IM
3
V)
c
'
TJ
0)
U

•d
ou
a
H

0)
5

.

U)

0)

V
E
It)
rfl
a
v
in
<u
.c
4-1

O

o>c
•H
r_4

a
E

W

o
IU

C
4)
0)
Vl
o
w
3
0

V
m

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
:«-m»r4:»t»iv/ r»tnnn<ihl<> fnr ohiaininn th* information. I believe that the submitted information-is true, accurate and complete.



.SDE ^^ /VATi SOU
Shipping Cont-^i & e^^pnt Reports Unit
Enforcement and Field Operations
P. O. Box 13087. Capitol Station
Austin, Texas 78711

R Ge r'i R. lion r
or TSD Facility Permit No. 5 |

GROUND WATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

EPA TSO Fac. No.
or Gen. No. T X D 0 0 0 4 5

Company Well Number

Gradient Up

Report 'or: I 1

fh~
q

M

2

w

0(

19

6

>wn

8

q

i

X

2

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy, NWIRP ; Phone. , 817, 84o-28ll

Business Address: 1101 Johnson Drive, McGregor, Texas _,p.

TABLE 1

76657

Parameter
Units

Sample Type

Date

tl*-, Fl.

• !.'
"First Year (initial) Background
arithmatic mean

120481

022582

051982

081282

765.77

765.77

765.77

763.77

pH
Standard

Grab
*".

^7.1+. 16*

6.9

6.9

6.9

7.7

Ca>*Mibity
pmhM

Onk

-•' •• .".' '"'

* M075±"
~\ 0 2 5 0 0 -

4200

4200

3600

.4300

T.UIOr(.nk
brkan
•VI
Orik

. " *: "

•f ••
•~ 16+ 8 . 1

11

27

9

17

Onfc

; : :'

T. . 26 +. 16

0.900

1.100

1.840 '••

1.200

Chloride
mg/l
Grab

;•;': ' •<£<:''
. -. - '.'.-f.
1100

1100

970

900

Iron
mg/l
Grab

i; y

'•

2.9

2.5

4.2

0.8

Manganese
mg/l
Grab

1.6

4.0

3.0

1.1

Phenols
mg/l
Grab

,

0.07

0.03

0-35

**.

Sodium
mg/l
Grab

570

550

560

510

Sulfate
mg/l
Grab

76

210

Ifin

140

TABLE 2

Parameter
Units

Sample Type

Date

120481

022582

051982

081282
Parameter

Units
Sample Type

Date

120481

022582

051982

081282

Arsenic
mg/l
Grab

:

0.020

0.025

0.02

0.02
Endrin
mg/l
Grab

. *' *•'*, •

« .013

5 .090

< 036
***

Barium
mg/l
Grab

0.8

< 0.4

< 0.2

0.6
Lindane

ma/I
Grab

V tt

<0.004

<0.004

<O.Q04

*
**

Cadmium
mg/l
Grab

i ..

< 0.005

< 0.005

< 0.007

<0 .005
Methoxychlor

mg/l
Grab

A '' .

<0.1

% r> 1

*
**

Chromium
mg/l
Grab

< 0.03

< 0.03

< 0.03

< 0.03
Toxaphene

mg/l
Grab

< 0. 005

< 0.005

<o.nn«;
***

Fluoride
mg/l
Grab

0.3

< 0.1

0.4

0.5

2,4-D
mg/l
Grab

'•••• 'i ';..-

< 0.1

< 0.1

0,1
*«*

Lead
mg/l
Grab

< 0.05

< 0.05

< 0.05

< 0.05

.1?

" . . . ; ;•' •>
< 0.01

< 0.01

< 0.01
*
**

Mercury
mg/l
Grab

< 0.0002

< 0.0002

0-071

< 0.0002

Radium
pCi/l
Grab

•i -''-..
1Y410.4

1.23-0.6'

1.38*1.39

*
**

Nitrate
mg/l
Grab

< 0.1

0.3

0.6

0.1
Gross Alpha

pCI/l
Grab

< 4

*

*

*
**

Selenium
mg/l
Grab

< 0.01

< 0.01

< o.ni
< 0.01

Gross Beta
millirem/yr.

Grab

5.7-0.9

11-11

**«

Silver
mg/l
Grab

< 0.02

< 0.02

< n 09

< 0.02
ColBwm

1/100 ml
Ofik

6800

1100

630
*
**

0
-U

§ .
T) W

•O

•S3
flj 0
E W

M -O
£1 <|J

it r-l

O O
C W
C tn
ro -H
o -a
C <M
0 0
•H
4J r-l
nl (D
C >
•H 0)a-
.U rji
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4J
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§

j

I
I
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J
I
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I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
ir-m»<4;»»f>lv 'nfnonjible lor obtaining the information. I believe that the submitted information is true, accurate and complete.



\S DF MEN' WAT"" "
Shipping C ^^Utluent Report! unit
Enforcemeri a. ^̂ Bt Operation!
P. O. Box t3087.^TOItol Station
Austin. Texas 78711

JR GI >r'f R lion f
or i SO Facility Permit c«u. V . J

EPA TSO Fac. No.
or Gen. No.

GROUNDWATER MONIT.ORING REPORT
FOR HAZARDOUS WASTE FACILITIES

Company Well Number

Gradient Up

Report for:

r

Up

1

M

2

W

DC

19

7

)wn

8
To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP Phone: I P17 » R4n-?Bl 1

Business Address: ll01 Jo"nso" Drive, McGregor, Texas „.. 76657

TABLE 1

Zip:.

Parameter
Units

Sample Type

Date

Or«ur*H.t«r
1C... H.
limp*

Occut.nc.

••First Year (initial) Background
arithmatic mean

120481

022582

051982

081282 .

765.34

7fi4.fi7

766.27

762.67

pH
Standard

Grab

* "
7.1±.05

6.9

7.n

7.2

. 7.4

CoMAwtMly
|MlM
•VI '
0>ik

+ 3900± . .
j A 15 rj o Q

420O

42hn

non
3900

Tol«l Orf.nk
C.rt»»
.*/l
0»k

* j. "*
•B.3±.9

7

q

q

8

Toul Off."*
Hriat*"

mt/1
Ofik

* A **
~1.22±.03

1.300

Ir400

i ?nn
1.000

Chloride
mg/l
Grab

. ' • '

:,.

R7r>

qnn

sin

440

Iron
mg/l
Grab

1 fin

. «;•;

1 A

<0.02

Manganese
mg/l
Grab

1.5

•*.«;

2 n

0.3

Phenols
mg/l
Grab

< 0.01

n 09

n n]

0.01

Sodium
mg/l
Grab

480

4Qn

350

440

Sulfate
mg/l
Grab

530

ft1 0

47Q

460

TABLE 2

Parameter
Units

Sample Type

Date

120481

022582

051982

081282
Parameter

Units
Sample Type

Date

120481

022582

051982

081282

Arsenic
mg/l
Grab

< O.Ol

< O.Ol

< 0.01

< 0.01
Endrin
mg/l
Grab

< 0.0002

< 0.0002

< 0.0005

< 0.0002

Barium
mg/l
Grab

< 0.4

< 0.2

< 0.2

< 0.2
Lindane

mg/l
Grab

<0.004

<0.004.

<0.004

<0.015

Cadmium
mg/l
Grab

<;o.Q05

< 0.005

<0.005.

<0.005
Methoxychlor

mg/l
Grab

<; o.l

«; 0.1
< 0.1

< 0.1

Chromium
mg/l
Grab

«; 0.03

< O.03

< 0.03

< 0.03
Toxaphene

mg/l
Grab

<: .no5

< .005

< .005

< 0.005

Fluoride
mg/l
Grab

0.4

< 0.1

0.4

0.5
2.4-0
mg/l
Grab

< 0.1

<; 0.1

< 0.1

< 0.1

Lead
mg/l
Grab

< o.ns

< 0.05

< 0.05

< 0.05
l.ajs-tf
!»-«
W
O»k

* n.Ol

< n, m
< 0.01"

< 0.01

Mercury
mg/l
Grab

< 0.0002

< 0.0002

0.029

0.0002
Radium

pCi/l
Grab

0.29+.18

.66^.55

3.22 1.4!
0.39*0.3;

Nitrate
mg/l
Grab

11

5.0

5.1

63
Gross Alpha

pCi/l
Grab

4

*

*

it

Selenium
mg/l
Grab

< 0.01

< n.nl

< 0.01

< 0.01
Gross Beta
millirem/yr.

Grab

4.5^0.9

4 i B

*
7±7

Silver
mg/l
Grab

< n.n2
<; n.r>9

< 0.02

< O.Q2
CMifxii
BtctttM

1/100 -1
Cr.k

fi5nn

3finn
810

5

0
4J

3 •
TJ M

•O
0) -rl

*O r-l
(8 O
e w
a; -o

0 O
c n
c enra -H
o TJ
C <w
O O

•r4
*J rH
It) 0)
C >

•A <U

(1)
4J

I certify under penalty of law that I have personally examined end em familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe thai the submitted information is true, accurate and complete.



SDE"
Shipping C
Enforcement «nd ,
P. O. Bon 13087. Capiwl Station
Austin, Texas 78711

MATT" "SOUP — -
Reports Unit

H Ge r ' « Hi
or i SO Faculty Permit i.u.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

To be completed by the owner/operator of a-surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIR.P

EPA TSD Fee. No. 1 | f A
or Gen. No. 1 T 1 X D 0 0 0 <LL5_J

Company Well Number

Gradient Up

RepoM tor: 1

•M

2

1

W

D<

19

9 0

7

>wn

8

_

1

y

2

Business Address: 1101 Johnson Drive, McGregor, Texas

TABLE 1

Phone: ,81'' , 84Q-2811

Zip:.
76657

Parameter
Units

Sample Type

Date

Orwil* *>•!•»
Cl~. Ft.
S«nt»l»

O«ewv«nc«

\

"First Year (initial) Background
arithmetic mean

1204B1

022582

051982

081282

765.61

764.79

766.29

dry

pH
Standard

Grab

i7.li.03*

7.0

7.0

7-3
-

C«A«M«tMtv
(lmh.>

m •«
O'Bk

r "

± moo+* *
i n o ou

4200

4200

iqoo
-

ToUlO'pnk
Carbon

•VI
O»k

10. 312. 3*

10

12

q

-

To»IO*ff*nlc
Hrf<x«l
ir*/l
Or.k

" •'

+ ^ . "I.n±-.n2

0.980

1.200

i ?nn
-

Chloride
mg/l
Grab

:f :•:

«*%

850

950

fi7n
-

Iron
mg/l
Grab

v :; •
5.4

1.0

n R
-

Manganese
mg/l
Grab

1.4

1.1

2.3

-

Phenols
mg/l
Grab

< 0.01

O.Ol

< 0:01

-

Sodium
mg/l
Grab

470

500

440

-

Sulfate
mg/l
Grab

420

640

550

-

TABLE 2

Parameter
Units

Sample Type

Date

120481

037SB2

051982

081282

Parameter
Units

Sample Type

Date

120481

O??^B2

051982

081282

Arsenic
mg/l
Grab

< O.Ol

< n.nl

< 0.01

dry
Endrin
mg/l
Grab

< 0.0002

<: 0.0015

< 0.0022
dry

Barium
mg/l
Grab

0.8

< 0.4

< 0.2

Lindane
mg/l
Grab

< 0.014

< 0.004

< 0.130

Cadmium
mg/l
Grab

< 0.005

< 0.005

<n rn«;

Mathoxychlor
mg/l

Grab

< n i

<: 0.1

< n.l

Chromium
mg/l
Grab

< 0.03

< 0.03

< 0.03

-
Toxaphene

mg/l
Grab

< n.nns

«j 0.005

< 0.005

Fluoride
mg/l
Grab

0.3

< 0.1

0.3

-

2,4 D
mg/l

Grab

< n i

** .

< 0.1

Lead
mg/l
Grab

< 0.05

< 0.05

< 0.05

-
J.«*tr
(«.«
i~n
Qiik

< 0,^1

**

<n.m

Mercury
mg/l
Grab

< 0.0002

< 0.0002

<0.0002

-

Radium
pCi/l
Grab

4

i nln i

**
0.7R 1 .34

Nitrate
mg/l
Grab

8.3

0.9

4.9

Gross Alpha
pCi/l
Grab

20

**

**
-

Selenium
mg/l
Grab

< 0-01

< O.Ol

<0.01

-
Gross Beta
millirem/yr.

Grab

20-4

**

**

-

Silver
mg/l
Grab

<0.02

< 0.02

<0.02

-
Col-f.'m
e«c<«.»
1/tOO ml
C'.k

2100

2400

„_. BOO
-

(U
4-1

•o •
C W
3 Vi
O 0)
rl 4J

tr a>
4J rfl
c M
m m

•H a
o

•H 0)
IM U)u-i a)
3 si
W 4J

•H IW
o•o

0) 0*
U C
3 "1

TJ H

8 &
Qi (Q

in
r-l

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe (hat the submitted information is true, accurate and complete.



SO' ^B • VATT SOUr

Shipping C. .'Ol & leflnent Raportt Unit
Enforcement and Field Operation!
P. O. Box 13087. Capitol Station
Austin, Texas 78711

*""*R G f l " " " ~ * ~ r ' f Rc~ :-"-»
u. . JO Fsv .^ermi.

EPA TSD Fac. No.
or Gen. No.

GROUNDWATER MONITORING REPORT
FOR HAZARDOUS WASTE FACILITIES

T X D 0 0 0 4 5lP|3

Company Well Number

Gradient Up

M W

9

8

Down

9

X

1 2 19Report for

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy. NWIRP . Phone: ( 817 i 840-2811

BusinessAddre,,: llpl J°hnson Drive, McGregor, Texas

TABLE 1

S I 2

Zip:.
76657

Parameter
Unltt

Sample Type

Date

Or«wf-« W«1*r
f IM. Fl.
t*m»t*

Occur •**«•

"First Year (initial) Background
arithmetic mean

\7Q4Q1

022582

051982

081282

763.92

763.32

765.52

dry

•PH
Standard

Grab

±'6.9±0"

6.9

6.8

6.9

-

Cmi«»tlMlY
Hmhot

.- •*»" '
Q>ik

. * ssbot"
• i i o nnn

540O

6100

5000

. -

tol.l O'filc
Cnbon

mt/1
O«b

cf. 33+4. 33*

q

6

10

-

T.UIO...-IC
MriOfWi

-VGitk

6.88+.oi*
0.870

0.770

1.000
_

Chloride
mg/l
Grab

12 no

1300

1000
_

Iron
mg/l
Grab

4.1

1.3

0.06

—

Manganese
mg/l
Grab

5.7

4.5

2.3
_

Phenols
mg/l
Grab

< 0.01

0.02

< 0.01
_

Sodium
mg/l
Grab

560

6OO

570
_

Sulfate
mg/l
Grab

1100

1200

1200
__

TABLE 2

Parameter
Units

Sample Type

Date

120481

022582

051982

081282
Parameter

Units
Sample Type

Date

120481

022582

051982

081282

Arsenic '
mg/l
Grab

< 0.01

< O.Ol

< 0.01

dry
Endrin
mg/l
Grab

< 0.0002

< 0.003

< 0.0025

dry

Barium
mg/l
Grab

< 0.4

< 0.4

< 0.2

—

Lindane
mg/l
Grab

< 0.004

< 0.004

< 0.038

-

Cadmium
mg/l
Grab

< 0.005

<: 0.005

< 0.005

^

Methoxychlor
mg/l
Grab

<; 0.1

* O.I

< 0.1
-

Chromium
mg/l
Grab

< 0.03

<; 0.03

< 0.03
_

Toxaphene
mg/l
Grab

< 0.005

d O.005

< 0.005

-

Fluoride
mg/l
Grab

0.5

< 0.1

0.4

M

2,4-D
mg/l
Grab

< 0.1

<: o.i

< 0.1

-

Lead
mg/l
Grab

< 0.05

< 0.05

< 0.05

n

».«*•»»
»h^C
mtA
Onk

< 0.01

< o.m

< 0.01

-

Mercury
mg/l
Grab

< 0.0002

< 0.0002

0.051
_

Radium
pCi/l
Grab

0.29^0.14

n.lfii.48

0,66±J-,33

Nitrate
mg/l
Grab

26

130

47
_

Gross Alpha
pCi/l
Grab

< 6
*

*
-

Selenium
mg/l
Grab

< O.Ol

< 0,01

< 0.01
_

Gross Beta
millirem/yr.

Grab

7.9-1.3

*

*

-

Silver
mg/l
Grab

< 0.02

< 0.02

< 0.02

—
CdrllXin
a*!*.
1/100 ml

Oxk

1800

50

49

-

TJ U>
TJ

<fl O
E w

m TJ
,5 fl)

>
4J iH
O O
C W
C (0
10 -H
U TJ

O O

W r-l
IT) C)

0) £4J rj>

\ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
••—i.. ._.„„.,.;»,!• rnr ohtalnino the information, I believe that the submitted information is true, accurate and complete.



.moping C'

Enforcement and

P. O. Box 13087, Capitol Station
Austin. Texai 7871 1

WAT r o

Repuii. uni
VH G or's P nion
i SO Facil i ty Perrrm 110.

W
GROUNDWATER MONITORING REPORT

FOR HAZARDOUS WASTE FACILITIES

To be completed by the owner/operator of a surface impoundment, landfill, or land treatment facility which is used to manage hazardous waste. (See reverse side for instructions.)

Company Name: Department of The Navy.NWTRp Phone: (817 )84n-2811

EPA TSO Foe. No.
or Gen. No. "? X D 0 0 0

Company Well N

Gradi

Report 1

4 15^^

umb«r

*?nt Up

,, |,

3 q

2

W

D(

19

g

p

>wn I y

8 ?

Business Address: 1101 Johnson Drive, McGregor, Texas

TABLE 1
Zip:. 76657

Parameter
Units

Sample Type

Date

Grow* WM-
fin. Fl.
S.~,t.

Occur.i*.

"First Year (initial) Background
arithmetic mean

120qRl

0?2<R2

051982

081282 .

below
screen

•7A1.2R

763.88

drv

pH
Standard

Grab

A *) •±7.6+.25

8.1

7.7

7.1

—

CoXiKIMly
fjmhoi
M/l
Onk

4. 1 6 0 3 + ..
- 1 . 9 1 8 1 0 6

820

790

3200

__

ToUl Orpntc
Cwtor.

n*/l
Or.O

+ ••

T 0 2 ± 2 6 5 0 9

290

7

9

_

Total 0'pnie
H«lotvi

IT4/1

C..b

* ••
-0.38+.2S

0.064

0.120

0.970

-

Chloride
mg/l
Grab

52 '

29

660

-

Iron
mg/l
Grab

7.2

.62

0.11

-

Manganese
mg/l
Grab

0.74

<: 0.02

0.06

-

Phenols
mg/l
Grab

**

< 0.01

0.2

-

Sodium
mg/l
Grab

100

83

320
_

Sulfate
mg/l
Grab

140

150

400
_

TABLE 2

Parameter
Units

Sample Type

Date

120981

n225B2

051982

081282
Parameter

Units
Sample Type

Date

1209?!

022582

n^iqa?

-021282

Arsenic
mg/l
Grab

< 0.01

<; n.ol

< 0.01

drv
Endrin
mg/l
Grab

**

* *

< o_oon?

dry

Barium
mg/l
Grab

< 0.2

< 0.2

< 0.2

Lindane
mg/l
Grab

**

**

< n 004

Cadmium
mg/l
Grab

< 0.005

< 0.005

< 0.005

Methoxychlor
mg/l

Grab

**

**

< n i

Chromium
mg/l
Grab

< 0.03

< 0.03

^ 0-03

Toxaphene
mo/I
Grab

A*

**

< 0.005

Fluoride
mg/l
Grab

0.6

< n.l

0.2

2,4-D
mg/l
Grab

* *

**

< n.l

Lead
mg/l
Grab

< 0.05

< n.ns

< 0.05

i.«.*r»
W
0»k

**

**

< n.m

Mercury
mg/l
Grab

**

< 0.0002

< O.OOOZ

R adium
pCi/l
Grab

• (

•>ft

0.63-0.52

3.09 * 1.42

_

Nitrate
mg/l
Grab

2.5

l.fi

3.9

Gross Alpha
pCi/l
Grab

**

*
A

_

Selenium
mg/l
Grab

< 0.01

< n.ni

< 0.01

Gross Beta
millirem/yr.

Grab

* *

.1,

*
-

Silver
mg/l
Grab

< 0.02

< n.m

< 0.02

ColHotm
8*el*i»
1/100-1
C'lb

* *

320.
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I certify under penalty of law that I
immediately responsible for obtaini

have personally examined and am familiar with the information submitted in this and all attached documents and that based on my inquiry of those individuals
ng the information, I believe that the submitted information is true, accurate and complete.



APPENDIX D

Hercules, Inc. Closure Request

and

TDWR Closure Authorization



Hercules Incorporated
Hercules Aerospace Division
P. O. Box 548
McGregor. TX 75657
(817) 840-2C11

October 25, 1982 In reply refer to 82HT1240

Texas Department of Water Resources
Fost Office Box 13087
Capitol Station
Austin, Texas 78711

Attention: Ms. Ann McGinley

Subject: Closure request for hazardous waste surface impoundment
NWIRP-McGregor, Texas

Dear Ms. McGinley:

This document serves as formal written notice of a change in operating
procedure for the hazardous vaste surface impoundments at the Navai
Weapons Industrial Reserve Plant, McGregor, Texas.

A temporary lull in our process will cause the flow cf hazardous
waste water from Area F to cease between December 1982 and Kay 1983.
We would like to use this shut-down period to upgrade our waste
treatment facilities predicated on the newly proposed EFA regulations
for surface impoundments dated July 26, 1982.

A final decision has not been reached on the. replacement facility for
our settling ponds, but realizing that we must be operational in late
April, time is a very important factor. With this in mind, ve are hereby
requesting permission to close our current facilities, west of Area r,
beginning 90 days from this date of October 25, 1982. The attached plans
outline the steps that will be taken to close the ponds and if approved,
the closure should be completed in early February.

Within the next 45 days, we intend to submit a request for permit modi-
fication to cover the replacement facility. Your most expedient review
is requested so that we might begin construction in February and opera-
tion in early May.
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We believe it is within our best interest to control hazardous wastes
effectively and we solicit your aid in improving our treatment facilities.
Any questions or comments should be directed to the attention of Kathleen
Anglin at 840-2811, Ext 1281.

Very truly ypurs,,

W. H. Fuller
Vice President and
General Manager

WHF:vjm

cc: Ken Chacey
Naval Facilities Engineering Command
2114 Melbourne Street
Charleston, SC 29411

Doug Keilman
Hercules, Wilmington

Alan Messenger
Texas Department of Water Resources
Post Office Box 13087
Capitol Station
Austin, Texas 78711

Don Wyrick
Texas Department of Water Resources
3221 Franklin
Waco, Texas 76710



AMENDED CLOSURE PLANS FOR SURFACE IMPOUNDMENTS

A. Purpose

This plan establishes the steps that will be used to close the
hazardous waste surface impoundments located west of Area F at
the Naval Weapons Industrial Reserve Plant, McGregor, Texas.
Each impoundment will be closed in accordance with Title 40,
Code of Federal Regulations, Subpart G. 265.111, dated May 19,
1980.

B. References

. 1. Title 40, Code of Federal Regulations, May 19, 1980.
Part G. 265.111, "Closure Performance Standard".
Part G. 265.112, "Closure Plan, Amendment of Plan".
Part K. 265.228, "Closure and post-closure - Surface Impoundments".

2. Texas Water Development Board, Industrial Solid Waste, Chapter
156.22.13.001-.010, "Closure and Post Closure".

C. Procedure

The plans for closing the 3 surface impoundments west of Building
F-620 are as follows:

1. All flumes leading to these surface impoundments will be thoroughly
washed with water to render them free of hazardous wastes. ,

2. The liquids contained in the ponds will be analyzed as required
by NPDES permit //TX008307 for pH, COD, NH3-N, and oil and grease
content. If the liquids meet all permit requirements, they will
be removed by pumping or draining the ponds. Should any suspended
solids be contained within the liquid, these will be removed by
filtration. This drainage will occur at a rate not to exceed
the permit specifications of 40,000 gallons per day or a daily
average of 20,000 gallons. Any liquid not meeting NPDES standards
will be treated to meet the permit requirements and then remove by
pumping or draining the ponds as noted above.

3. The waste material remaining in the ponds will be sampled and
analyzed for ignitability, corrosivity, reactivity, and extraction
procedure toxicity per 40 CFR 261, Subpart C. If the material
exhibits any of these characteristics of a hazardous waste, all
contaminated material will be removed and disposed of at an E.P.A.
approved facility.

4. The interconnecting pond plumbing will be removed, washed, and
stored for possible future use.
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D. Closure Schedule

The dates listed herein are target times for completion of the
surface impoundment closures. These dates are subject to mutually
agreeable changes and may be amended by facility petition and written
confirmation from the Texas Department of Water Resources.

1. This amended closure is being submitted as October 25, 1982
and complies with all closure requirements as outlined in Title
40 CFR, dated May 19, 1980. This closure is also in compliance
with the rules of the Texas Water Development Board pertaining
to industrial solid waste management.

2. It is expected that TDWR will modify, approve, or disapprove
this plan within 90 days of receipt as specified ir: Subpart
G.265.112(c) of Title 40 CFR. This scheduled date will be
January 23, 1983.

*

3. It is expected that no hazardous wastes will be received into
these ponds after December 1, 1982.

4. All hazardous wastes now at the affected locations will be
treated and removed within 90 days of final hazardous waste
receipt. This should occur no -later than March 1, 1983.

5. Closure activities will be completed within 6 months of final
hazardous waste receipt. The expected final closure date will
be no later than June 1, 1983.

E. Estimate of Maximum Waste Inventory (The following is for infor-
mation purposes only.)

It is estimated that a maximum of approximately 500,000 gallons of
waste water have been treated or stored in Area F settling ponds at
any given time. The quantities of waste in the ponds will be signifi-
cantly less when closure proceedings begin.
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November 23, 1982

Mr. W. H. Fuller
Hercules Incorporated
Hercules Aerospace Division
P. 0. Box 548
McGregor, Texas 76657

Dear Mr. Fuller:

Re: Solid Waste Registration No. 30056
Hercules Reference No. 82HT1240

This letter is in response to your letter of October 25, 1982 and a meeting
held November 10, 1982 between representatives of Hercules, Inc. and Texas
Department of Water Resources (TDWR). The Department staff has reviewed the
closure plan submitted for three surface impoundments west of Building F-620
and feels that this proposal satisfies the requirements of Subchapters A, J
and N of the Industrial Solid Waste Rules pertaining to waste facility
closure. This letter authorizes Hercules, Inc. to initiate closure activi-
ties for the surface impoundments.

At the project's completion, TDWR requests that Hercules, Inc. obtain certi-
fication from a professional engineer that the impoundment closure has been
performed according to the specifications of your closure plan. In addition,
we also request that you provide this agency with copies of the pond bottom
analysis in order to demonstrate that the hazardous wastes have been removed.

We ask that you contact our TDWR District 3 Office in Waco at 817/753-3688
at least one week prior to the excavation of the impoundment bottoms so that
they will have an opportunity to observe your work. Should you have any
questions about this matter, contact Ms. Ann McGinley of our Solid Waste
Compliance Unit at 512/475-5516.

Sincerely yours,

Harvey Davis /̂
Executive Director

ccs: Mr. Greg Tipple, Permits Division
Texas Department of Water Resources District 3 Office

P.O. llox 13087 Cjpit-)! Si.nion • Austin. Ti-sai 7871 I • Area Code- 5 I 2/-175-3 1 n'l
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